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A watchmaker’s eye for detail 


High Voltage at AGE 


PEPPERY, QUICK-MINDED PHILIP SPORN, president of 
American Gas and Electric Company, upsets the widely 

accepted myth that the perfectionist in life somehow can’t win. 

Despite razor-edged competition in a decade when electric sys- 

tems the world over have vastly expayded ith, 
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aq new 
electronic flow meter! 


continuous integration 
—no creep at zero 


unaffected by normal 
voltage, frequency and 
temperature changes 


electronic operation 
provides high speed 
and greater accuracy 


CCM colle -Maelilolectilels 
at recorder 


* 
HAYS Electronic Flow Meter --~:~--:-: 
Boiler Panels * Hays-Penn Flowmeters 
Veriflow Meters and Veritrol 
Since the circuit is of the electronic null-balance type, it is unaffected pit ne t= oO 
by normal voltage and frequency variations. Also, neither temperature inate Reon tentes 
variations nor reasonable length of transmission lines affect the cali- on re: <e O 
bration of the instrument. Miniature Remote Indicators 
The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 
The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 
Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired. 
Write today for full information on the Hays Electronic Flow Meter sapere: 
Bulletin 52-1074-222. MICHIGAN Cl 2, INDIANA 





















DeBothezat Fans 


Divisi 





CONSTANT 
BOILER DRAFT 


at ’3 the cost of a 
brick stack 


ABOVE: Mounted on the roof at Vir- 
oqua Co-op Creamery, Viroqua, Wis- 
consin, are two 2-stage Induced Draft 
Bifurcators, each with 27” fan wheel 
and 3 HP open drip-proof motor, and 
one 2-stage Induced Draft Bifurcator 
with 24” fan wheel and 2 HP open 
drip-proof motor. All have motor 
chamber weather louvers. 


If you have a difficult stack problem, read what Sylvan 
Dregne, manager of the Viroqua Co-op Creamery, says: 
“We have two 200 and one 125 HP oil-fired boilers. Dur- 
ing our busy season, we use two boilers for about 15 hours 
a day, 7 days a week and the one boiler for about 5 hours 
more after the peak load is over. We installed the Bifur- 
cator Fans in September, 1951, and we have used them 
since then without any service required. They have proved 
to be very satisfactory, and they maintain a constant draft 
regardless of weather conditions. We installed these fans 
for approximately 1/, the cost of a suitable brick stack.” 


How much can YOU save by installing Induced Draft Bifurcator 
Fans? Ask your DeBothezat representative or write our factory 
for details. Address Dept. CE-653 


of American Machine and Metals 
EAST MOLINE, ILLINOIS 
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. . « Safeguards Expensive Processing From Contamination 


In this installation the safety and success of a 
new process depends on two factors: 

1. Automatic control of high temperatures. 
2. Assurance of safety when temperatures ap- 
proach danger zone. 

The process would be impossible without 
instantaneous and tight shut-off of heat to 
process and without automatic and dependable 
venting of heat to the stack. Damper leakage 
here could mean the loss of thousands of dollars 
in processing time and materials—not to men- 
tion the possible destruction of the plant and 
its personnel! 

Temperatures and pressures had to be under 
quick, fool-proof control. That’s why Heacon 
Dampers were specified. Heacon is the only 
damper made that can assure the positive tightness 
and control so necessary in this installation! 

The Heacon Damper is a radical departure 
from conventional damper design. There are 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 St. Catherine St., W., Montreal 25; Quebec, 983 Bay St.; Toronto 5, Ontario, Canede F 
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TO STACK. 


AUTOMATIC CONTROL 


Fr TO PROCESS 


Damper Automatically Controls Dangerously High Temperatures 


no louvers to leak ... no possibility of warp- 
age. The greater the pressure the more tightly 
it seals! 

Heacon Dampers are designed and con- 
structed to meet practically any pressure or 
temperature specifications. Our engineers will 
be glad to discuss your problems with you. 
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DURING THE FIRST WEEK in June, I was hon- 

ored with an invitation, through the National 
Business Publications, Inc. in Washington, D. C., 
to attend the Canadian International Trade Fair as 
a guest of the Government of Canada. I was im- 
pressed first of all with the Fair’s excellent man- 
agement which was in evidence at every turn. The 
entire Fair was geared to an effective and busi- 
ness-like program to promote world trade. It was 
a gratifying experience to see men of so many 
countries working to strengthen and broaden trade 
ties which are finally dependent upon world sta- 
bility and world peace. 


As a part of my trip to Toronto, I attended a 
luncheon given by Canadian publishers. Natural- 
ly, I found this meeting of intense interest because 
I was back again with the daily problems of my 
own profession. The principal speaker, Floyd 
Chalmers, president of Maclean Hunter Publishing 


Company, voiced the opinion of most publishers 
when he said that sound circulation demands 
“control”—whether circulation is controlled with 
or without a subscription rate is immaterial. 


That brings me directly to a letter-questionnaire 
you recently received from our circulation depart- 
ment. That letter is a part of our two-way “con- 
trol”. You see, we can and do insist on keeping out 
those readers who are not bona fide consulting en- 
gineers, but also we want as readers all consult- 
ing engineers who have a need for and a real in- 
terest in our publication. So far, we’ve received 
several thousand completed questionnaires from 
readers. I want to thank you for this splendid co- 
operation and to urge those of you who haven’t as 
yet replied to do so at your earliest convenience. 


This completed questionnaire is one way we can 
make sure that every single copy of CONSULTING 
ENGINEER is doing the job intended by our editors. 


Also, we'll always appreciate receiving the names 
and addresses of your fellow consulting engineers 
who would like to receive this magazine. 


Very truly yours, 


aw er2. 


Publisher 











NEW TYPE WATER FILTER 


for industrial plant water, 


municipal water supply and swimming pools 
The SPARKLER Model SCJ Diatomite self cleaning filter 


—combines the uniform consistant quality of diatomite filtering with a 

quick cleaning system of jet spray wash off of plates and backwash. 

The filtering element is composed of orlon cloth covered screen 
discs that readily take an even pre-coat of diatomite circulated from a 
slurry tank. 

The filter cake can be quickly and completely washed off with a 
built-in jet spray and the filter cleaned by backwash with a minimum 
of backwash water and plates recoated ready to resume service within 
a total cleaning time of 10 to 15 minutes. 

For the first time, in this new development, Sparkler Engineers have 
successfully combined the desirable features of diatomite filtering and fast 
self cleaning, without bridging or loss of filtering surface and with the use 
of very little fileered water at a low flow rate. The distinctive advantages of 
this type of filter are: 

1 Removal of 80% to 100% of bacteria depending on the type of bacteria 
and the grade of diatomite used in addition to all suspended matter 
either colloidal or solid. Thus the required chlorination is reduced 
materially. 

2 First cost of a SCJ filter installation is about half that of a sand filter 
of equal flow capacity. 

3 Floor space required for a Sparkler Model SCJ filter is much less than 
usually anticipated when compared with some other types of filters. 
The large size SCJ filter with a capacity of 96,000 G.P.H. requires a 
floor space of only 97” x 77” with overall height of 84”. 

4 Operation is simple and can easily be handled by any plant mechanic. 
Standard single SCJ filter units available in capacities up to 96,000 

G.P.H. Multiple units can be used for larger requirements. Also, larger 

single units can be custom built when desired. 


Personal supervision of each installation is made by a Sparkler engineer. 


WRITE MR. DAN D. BALDWIN FOR PLANS AND PRICES ON YOUR REQUIREMENTS 
MANUFACTURING CO., Mundelein, Ill. 


SP ARKLER MAKERS OF FINE FILTERING EQUIPMENT 


FOR INDUSTRIAL USE FOR OVER A QUARTER OF A CENTURY. 
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EXTRA MARGIN OF SAFE e e e The tremendous seal- 


ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in pringi , SEties, Consult classified telephone directory. 


















® 
SPIRAL-WOUND GASKETS 


3 PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
al spiral of every genuine Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler. 
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High Voltage at AGE 


—Starts on Front Cover 


cost reduction, his AGE system has repeatedly won 
honors for standout design, construction, and per- 
formance. In one huge new powerhouse installation 
after another, Sporn personally directed design 
phases with a watchmaker’s eye for detail. In quick 
succession, the Philip Sporn plant of Ohio Power 
Company (1951) and the Tanners Creek unit of In- 
diana-Michigan Electric Company (1952) have laid 
claim to world-wide efficiency records. 


Kanawah River 


Currently, the just-completed Kanawah River 
plant of Appalachian Electric Power Company, at 
Glasgow, West Virginia, is set to take all records 
away from past record holders in the American Gas 
and Electric group. Designer Sporn is acknowledged 
to be far ahead of anyone in the field in his use of 
high-pressure high-temperature equipment. The new 
behemoth in West Virginia will have a performance 
of 9150 Btu per kilowatt hour and a once-unheard-of 
thermal 37% per cent over-all plant efficiency. 

Helmsman of the fourth largest private utility sys- 
tem in the United States, Sporn oversees all phases 








MERCOID RELAY 


‘ce AUDIBLE ALARM 









OWLER 









































SERVICE , 


When Limit Control closes its circuit, current is supplied to 
primary coil of Mercoid Relay and through the normally 
closed mercury switch to the “Howler” (alarm). To stop 
“Howler,” operator pushes in “push button” which manually 
raises relay secondary and breaks circuit to “Howler.” Sec- 
ondary is held up by magnetic repulsion until condition is 
corrected. When limit control opens the primary circuit of 
relay, secondary coil drops to normal position and relay is 
automatically ready for another operation. 


WRITE FOR BULLETIN CA-8R 














of finance, management, future planning, and Oper- 
ation for AGE. But his first love is electrical engineer. 
ing; associates in his company display faithful loy- 
alty to their exacting, engineer-minded boss, whose 
first-hand knowledge and concern for detail of elec- 
trical engineering has generated confidence and 
pride among his men. 


Pearl Street 


Austrian born, in 1896, he came to this country 
with his family as a child; he worked as a lamp lighter 
out of the Pearl Street station of the old New York 
Edison Company at fourteen. At Columbia Univer- 
sity, Sporn studied under such greats as Michael Pu- 
pin, perhaps most noted for his development of load- 
ing coils for long-distance telephony; famed mechani- 
cal engineer Charles Lucke; John Morecroft; and 
Walter Slichter. 

On graduating from college, he went to work for 
Crocker-Wheeler Manufacturing Company; then he 
joined Consumers Power Company at Jackson, 
Michigan, in 1919. It so happened that Consumers 
Power was doing advanced work with high-voltage 
transmission lines in a day when utilities often were 
obliged to design many of their own pieces of equip- 
ment for such installations. After a year in this work, 
the young designer went with the engineering staff 
of American Gas and Electric Company. 

After working on various phases of the AGE oper- 
ation — electrical, mechanical and civil — under 
George Tidd, the system’s chief executive officer, 
Sporn was named president in 1947. He had partici- 
pated in the design, construction, and operation of 
generation transmission, and distribution facets of 
the dynamic system serving a rich industrial area ex- 
tending from Michigan through Indiana, Ohio, Vir- 
ginia, West Virginia, Kentucky, and Tennessee. 


Heat Pumps and AEC 


Never one to rest on an idea, Phil Sporn has turned 
to serious experimentation in allied electrical fields 
on many occasions. His work in developing extra 
high voltage transmission—330,000 volts, the highest 
in use in the U.S.A.—is well known. His widely rec- 
ognized work with the heat pump principle of re- 
verse-cycle refrigeration has borne fruit in recent 
years with the appearance of many commercial mod- 
els of such equipment for both heating and air cool- 
ing. He keeps a close watch on nuclear power devel- 
opments and has served as chairman of the Ad Hoc 
Advisory Committee on Cooperation Between the 
Electric Power Industry and the Atomic Energy 
Commission. 

Recently Sporn was elected to head the Ohio Val- 
ley Electric Corporation, a $400,000,000 enterprise 
organized by fifteen utility companies to furnish elec- 
tric power for the A.E.C.’s new $1,250,000,000 gaseous 
diffusion plant in Pike County, Ohio. 
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ON EDISON CHOOSES. 


CONSOLIDATED EDISON'S new Astoria 
electric generating plant, across the East 
River from Manhattan, is nearing comple- 
tion. Furnished throughout with the most 
modern and efficient equipment, Federal 
Noark feeder type Bus Duct of 2000 and 3000 
amp. capacity has been installed to carry 
power to the motors driving the forced draft 
fans and boiler feed pumps. Designed to meet 
Consolidated Edison’s low temperature spe- 
cifications, the bus bars are specially wrapped 
and the bus duct housings are of aluminum. 
Installation was made by Lord Electric Com- 
pany, Inc., New York City. 


Plants at Newark, N. J.; L 
Hartford, Conn.; Cleveland, 


NOARK’ BUS DUCT! 
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Federal Noark’s standard line of bus duct 
has no equal for speed of installation, low- 
cost maintenance, and operational ease, speed 
and economy. In addition, Federal Noark, 
with its unusually wide experience, is out- 
standingly qualified to design and build spe- 
cial bus duct for the exact requirements of 
particular applications. 

To assure top results on every usual and 
unusual demand for a bus duct electrical dis- 
tribution system, write for the full Federal 
Noark Bus Duct story. 

Federal Electric Products Company, 50 
Paris Street, Newark 5, N. J. 


yy City, ‘N. Y.; 
io; St. Louis, Mo.; 


Dallas, Texas; Los Angeles, Calif. Affiliated plant, 


Toronto, Canada. 








Federal Noark products: Stab-lok Circuit Breakers, 
Motor Controls, Safety Switches, Service Equipment, 
Industrial Circuit Breakers, Panelboards, Switch- 
boards, Contro 


principal cities. 


ee 


| Centers, Bus Duct * Sales offices in 





JUNE 1953 


FEDERAL 

















Do You USE or NEED 
INFRARED 





THESE USEFUL 


DATA SHEETS 


Show you how to 


SAVE TIME & MONEY 


with CHROMALOX 
Electric RADIANT £ 
HEATERS 4 “os 







TELL US your application prob- 
lems and we'll send you valu-Sv' 
able information which may 
lead to improved production 
at decreased costs on the jobs 
for which you use or need in- 
frared heat in your plant. 


| EDWIN L. WIEGAND CO., industrial Div. 
| 7529 Thomas Boulevard, Pittsburgh 8, Pa. 


| I need infrared heat for 


| Send me application file on above. 








Name 





Company 
Street - 
City Zone 














ELECTRIC HEAT 
FOR MODERN INDUSTRY 
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Co-Author Black 
Sir: 

The article, “Shall It Be Selenium 
or Mercury Arc Rectifiers”? which 
appeared in your May issue under 
my by-line, was actually a co-au- 
thored article by R. A. Black of the 
G-E Industrial Engineering Section 
and myself. 

Although Mr. Black was respon- 
sible for that portion of the article 
pertaining to mercury arc rectifiers, 
on which he is a recognized author- 
ity, in checking, I find that his name 
was inadvertently omitted when 
the manuscript was submitted to 
you. 

May I add that we were both high- 
ly pleased with your presentation of 
this article. 

C. E. Hamann 
Lighting & Rectifier Dept. 
General Electric Company 
Schenectady, New York 
Sir: 

Based on a review of the issues 
that I have seen, I would like to 
compliment you on the very fine 
way in which you “hit the nail on 
the head.” As a matter of fact, my 
only comment would be that you 
continue along the lines which you 
have already started on because I 
believe that this is probably the kind 
of approach which most consulting 
engineers would be interested in. 

Kenneth A. Roe 
Burns and Roe, Inc. 
New York, New York 


Sir: 

I would like to obtain ten copies of 
the March 1953 issue of CONSULTING 
ENGINEER for use in our engineering 
department. If this issue is out of 
print I would like to obtain ten re- 
prints of the article “Designing Tu- 
bular Bus Structures” by Frank E. 
Reeves, Consulting Electrical Engi- 
neer. 

R. E. McCosh 

Pacific Power & Light Co. 

Portland, Oregon 

@ PLENTY OF MARCH, BUT VERY SHORT 

ON MAY, FAILED TO ANTICIPATE IN- 
CREASED DEMAND.—ED. 





COMMENT 





Sir: 

The ten copies of the April issue of 
CONSULTING ENGINEER have been re- 
ceived. This was in answer to our 
request of May 18. 

We certainly appreciate 
promptness and generosity. 

We are mailing a copy to each of 
our plant chief engineers today. 

J. W. Blake 
Oklahoma Gas and 
Electric Company 
Oklahoma City 1, Okla. 


your 


Sir: 

Where dolI get a copy of “The 
Sustaining Economic Forces 
Ahead”? This is mentioned on page 
17 of your April 1953 issue. And how 
much does it cost? 

Thank you for this information. 

T. H. Rea 

Armstrong Machine Works 

Three Rivers, Michigan 

@ SUPERINTENDENT OF DOCUMENTS, 

U. S. PRINTING OFFICE, WASHINGTON 
25, D. C.—ED. 


Sir: 

I have looked over the May issue 
of CONSULTING ENGINEER with great 
interest and consider you and your 
associates have done an _ excellent 
job. 

Charles E. De Leuw 
De Leuw, Cather & Co. 
Chicago, Illinois 


“Parity Prices” Popular 
Sir: 

This will reply to the very 
thoughtful letter addressed to Mr. 
Bennett and dated April 27. From 
your new publication, CONSULTING 
ENGINEER, you sent him tear sheets 
on the article “What Are Parity 
Prices of Fuels.” 

This is an extremely good article, 
and we are extremely pleased at 
your thoughtfulness in mailing this 
article to us. 

Ralph C. Davis 
American Engineering Co. 
Philadelphia 25, Penna. 
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Panels are cast solid or with insulation in a variety of sizes, 
ready to erect. Can be trucked to your site if it’s within 300 
miles of Marietta, O., Baltimore, Md., or New York City. 
They can also be cast at your site when advisable. 

You can start planning that new building NOW without 
considering the weather. The MARIETTA Engineering staff 
will supervise the design, construction and erection of 
MARIETTA panels for your particular job. Write for their 
recommendations. 


the MARIETTA CONCRETE corp. 


MARIETTA, OHIO 


BRANCH OFFICES: 501 Fifth Ave., New York 17, N. Y. 
Pulaski Hwy. at Race Rd., Baltimore 21, Md. 
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make year round 
construction 
possible! | 


Every day’s a building day when you use 
MARIETTA precast concrete wall panels. 
There’s no need to delay a job because of 
bad weather that ordinarily halts wood or 
masonry construction. These large, pre- 
fabricated panels close in wall areas 
quickly, eliminate on-the-job cutting, 
finishing. Each panel is a slab of finished 
wall. During the casting insulation is built 
right in—the exterior is broomed finished, 
and the interior is muslin finished. 


QUICK ERECTION, LOW COST 


Using MARIETTA precast concrete wall 
panels and a mobile crane, a nine man 
crew can erect up to 3,500 sq. ft. of fin- 
ished wall a day, at a cost of $2.25 to 
$2.50 a sq. ft. Panels are cast with tongue 
and groove edges and metal inserts that 
bolt directly to steel framework and elim- 
inate costly, time-consuming masonry 
work. MARIETTA wall panels permit 
you to plan your building for future ex- 
pansion—they may be quickly replaced, 
reused as needed. In appearance they 
resemble Indiana Limestone. 


TYPICAL WALL PANEL 


! ° 
| @ concrete Jt wnsulahon ,Exponded metol iy 


sf concrete SECTION A-A 

_ Clip ongle 67 4's" 

“Washer § thick 

By, - Lockwosher 

Bid"~ ~~~ ¢"mochine boi 
pp long-if the 











aT Wind GIAT 





HORIZONTAL HORIZONTAL JOINT 
4T SUPPORT 








I-T-E Horizontal Drawout Switchgear 


I-T-E Metal-Clad Switchboards complement latest engineer- 
ing advances with neat, modern design. HV circuit breakers 
are easily withdrawn from compartments. Safety is the keynote. 


Indoor and outdoor equipment in ratings: 4160 volts—50,000, 150,000, and 250,000 KVA interrupting — 600, 1200, and 2000 amperes continuous 
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» 20 years and more of easier handling 


Modern switchboards last 20 years or longer. 
During this period, you can expect periodic 
inspections, load changes, certain maintenance, 
and, of course, short circuits and overloads. 

Consider the outstanding advantages to your- 
self of I-T-E horizontal drawout switchgear over 
the life of the equipment in each of the following 
instances: 


When inspections are made 


Truck-mounted circuit breakers can be wheeled 
out of compartments quickly and easily. Safety 
shutters isolate “‘live’’ contacts in the compart- 
ment. Connected equipment can then be exam- 
ined carefully without danger to personnel. 


When loads change 


Relay settings are quickly adjusted to compen- 
sate for load changes. On wider load variations, 
current transformers may be changed. Isolation 
of compartments in Metal-Clad construction 


permits these changes without interference with 
the main bus. Circuit breakers may be removed 
from their compartments to assure complete 
safety. Horizontal drawout circuit breakers in 
drawout switchboards make this possible and 
convenient. 


When maintenance is performed 


Each circuit breaker is withdrawn from switch- 
board, checked, and adjusted if necessary. 
Service continuity is assured. While the circuit 
breaker is out of service, a spare can be used to 
replace it. One spare circuit breaker provides 
adequate insurance for many feeder circuits. 


Your local I-T-E sales engineer will be glad to 
show you the specific advantages of Horizontal 
Drawout Switchgear in your own application. 
Or for complete details on I-T-E Metal-Clad 
Switchgear, send for Bulletin 7004-B, Dept. 
CR. I-T-E Circuit Breaker Co., 19th & Hamil- 
ton Sts., Philadelphia 30, Pa. 


METAL-CLAD SWITCHGEAR 











I-T-E CIRCUIT BREAKER COMPANY 
19TH AND HAMILTON STREETS © PHILADELPHIA 30, PA. 


[RelE] Equipment Division » Greensburg, Pa. 
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an american f70cett/ 











New American Cyclo- 
flow valve, entirely 
constructed of plastic 
to resist corrosion. . 

an important feature 
in demineralization 
applications. 


provides water quality 
superior to distillation 


Where the equivalent of distilled water is required in the 
processing and chemical industries, American Demineralizers 
are providing large quantities economically and continuously. 


*K 


Textile, chemical, petroleum, pharmaceutical and rubber 
industries have replaced distillation equipment with American 
Demineralizers at appreciable savings in operating cost. In 
power plants, American Demineralizers are used extensively 
for the treatment of boiler feedwater, particularly for high 
pressure boilers. 


This process first removes the cations and converts the 
anions to their corresponding acids which are then removed. 


This and many other American processes are the products 
of American leadership in water conditioning for over half a 
century. Contact our engineers today for the answer to your 
water problems. 

*Demineralization does not remove bacteriological contamination. 


SERVICE SINCE 1902 TO THE INDUSTRY 


AMERICAN Ylledew choflomer COMPANY 


INCORPORATED 
FOURTH ANB LERTGH AVENUE © PHILABELPMIA 33, PENNSYLVANIA 


OEAERATORS » HOT PROCESS SOFTENERS + REACTORS - FILTERS + ZEOLITE SOFTENERS © CHLORIDE DEALMALIZERS + AERATORS & DEGASIFIERS 
MYOROGEM SODIUM ZEOLITE SOFTENERS + DEMINERALIZERS + CHEMICAL FEEDERS + CONTINUOUS SLOWDOWN + SWIMMING POOL EQUIPMENT 
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Sir: 

We would appreciate receiving 
three copies or reprints of the arti- 
cle entitled, “What Are Parity 
Prices of Fuels” by W. S. Major, as 
published in April 1953 issue of con- 
SULTING ENGINEER. 

If there are any charges for these 
reprints, we would be pleased to 
pay for same. 

Thank you for your attention. 

W. F. Coles, Jr. 

H. M. Wilson Co. 

Philadelphia 30, Pa, 

@ NO CHARGE FOR FIVE OR LESS—£D, 


Sir: 

Your April 1953 issue has come to 
my attention. I am particularly in- 
terested in the article “What Are 
Parity Prices of Fuels” by W. §. 
Major, appearing on pages 26 and 29, 
If possible, I would very much ap- 
preciate receiving a reprint of this 
article. 

D. W. Berry 

Chemical Plants Div. 
Blaw-Knox Construction Co. 
Pittsburgh, Penna. 


So Is “Water Level” 


Sir: 

Please forward tear sheets of arti- 
cles by A. R. Mumford on “Signifi- 
cance and Control of Water Level,” 
also “What Are Parity Prices of 
Fuel” by W. S. Major from the April 
1953 issue. 

H. J. Dabrowski 
Chrysler Corporation 
Detroit, Michigan 


Sir: 

We enjoyed the article “Signifi- 
cance and Control of Water Level” 
by A. R. Mumford in the April issue 
of CONSULTING ENGINEER. We should 
like to have 10 reprints, or tear 
sheets, so that we can give the arti- 
cle wider coverage among our plant 
technical personnel. 

J. W. Blake 
Oklahoma Gas and Electric Co. 
Oklahoma City, Okla. 


Sir: 

Please send me tear sheets of the 
following articles appearing in the 
March issue of CONSULTING ENGINEER: 
“Reboiling Spray Deaerators for 
Public Utility Power Plants,” by J. 
D. Yoder and “Economics of Power 
Generation by Gas Turbine Plants,” 
by C. J. Burke. 

Bard Quillman 
E. I. du Pont de Nemours & Co. 
Wilmington, Delaware 
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1 Fully Water-Cooled Furnace — More cooling area 
per cubic foot of furnace volume than any other 
boiler of the VP’s size and type. In all but the three 
smallest sizes, the VP Boiler has water-cooled 
walls on all six sides — including the burner wall. 
Assures rapid, efficient heat absorption. Minimizes 
furnace maintenance. 


2 Larger Lower Drum — The 30 in. diameter lower 
drum permits a simple, symmetrical tube arrange- 
ment ... provides easy access for washing down 
or inspection ... its greater water storage capacity 
facilitates the handling of fluctuating loads. 


fq reasons why... 


tHe VP PACKAGE Is 
BUY 


BEST BOILER 





THE VP BOILER — 
the Package Boiler 
with extra features. 


3 Simple Baffle Arrangement — Minimum changes 
in direction — no baffle at all in convection bank in 
larger VP Boilers. This means lower draft loss... 
simplified soot blowing... elimination of dead 
pockets, thus, maximum heat pick-up. In the inter- 
mediate sizes, a water-cooled baffle assures mini- 
mum maintenance. 


4 Centrifugal Fan — This more efficient type of 
fan operates at lower speed than other types and 
is quiet in operation. In fact, its average noise level 
is less than half that of typical high-speed blowers 
used in most package boilers. 


These four extra features are yours only in the VP Boiler which 1s de- 
signed and manufactured by Combustion — maker of many of the 


world’s largest boilers. These units are available in capacities ranging 
from 4,000 to 30,000 Ib of steam per hr, and pressures up to 250 psi. 


Complete details on the C-E Package Boiler, Type VP, are available 


to you. Send for your free copy of Bulletin VP-251. 
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Technical Center, National Malleable and 
Steel Castings Company, Cleveland, Ohio, 
Architects and Engineers: 
Dalton-Dalton iates, Cleveland, 
General Contractor: 
The Leonard H. Krill Company, Inc., 
Cleveland. 
Panel Fabrication and Erection: 
The H. H. Robertson Co., Pittsburgh, 





INSULATED PANELS OF U-S‘S 17 (Type 430) Stainless Steel 
and face brick make an eye-a 
elevation of the National Ma eable and Steel Castings 
Company Technical Center. Glass blocks and corrugated 
glass, are also used on the building. 


pools combination on this 


New Technical Center 
takes advantage of insulated panels 
of U-S*S 17 Stainless Steel 


F you’re looking for striking 
beauty that time and weather 
won’t affect, insulated panels of 
U'S'S 17 (Type 430) Stainless Steel 
are the logical choice for your new 
building, no matter what its func- 
tion may be. 

For example, National Malleable 
and Steel Castings Company, Cleve- 
land, Ohio, constructed its new 
office and laboratory building with 
Stainless Steel panels used in com- 
bination with face brick, glass block 
and heat-absorbing corrugated glass. 

Approximately 9,000 square feet 
of the wall surface of the new Na- 
tional Technical Center is Stainless 
Steel. In addition to their striking 
appearance, these panels will yield 
many other benefits, both during 
erection and after occupancy. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - 


NATIONAL TUBE DIVISION, PITTSBURGH - 


Since the structure is completely 
air-conditioned, the low coefficient 
of thermal transmission (“‘U”’ factor) 
of these insulated panels is extremely 
important. Erection took place in 
midwinter, without regard to weather 
conditions. Initial cost is well in line 
with comparable materials and its 


| United States Steel Corporation 
525 William Penn Place, Room 2812-R 
Pittsburgh 30, Pa. 


low maintenance cost will save 
money throughout the long life of 
the building. 

For full information on this mod- 
ern material of construction, send 
for our new book containing the lat- 
est data on construction with panels 
of U-S’S 17 Stainless Steel. 


D Please arrange to have fabricators of Stainless Steel wall panels send me literature 


on their particular type of construction. 


| 
D Please send me your new booklet on U-S’S 17 Stainless Steel for industria! buildings. | 
| 
| 
| 


Nd a: ick, wri Sh ataisiig erann seeds a ecw neo 


United States Steel produces only the Stainless Steel sheet and strip from which panels 
of this type are made; the panels themselves are fabricated by a number of our 


customers. 


U"ITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLOMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


U°S°S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - 


SPECIAL SECTIONS 
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ECONOMIC 
NEWS 
NOTES 


E.F. Mac Deunald 


INDUSTRIAL ECONOMIST 


() TRIPLE YOUR INCOME? In a recent address, Mr. 

H. F. Smiddy, vice president of General Electric, 
listed a number of points in support of his contention that 
the industrial engineer has unusual opportunities. He con- 
cluded that the only "missing ingredient" to enable full 
advantage to be taken of the great opportunities is the 
will of the individual engineer himself, and that any com- 
petent industrial engineer can triple his income in the next 
five years if he has this drive. 


[) AEC POLICY STATEMENT. Someone's always 
talking of missing an opportunity of getting in on 
the ground-floor of successful developments. The ground- 
floor of an industry with a big future is now being laid. 
In a major policy statement, the Atomic Energy Commis- 
sion has proposed a new law that goes a long way toward 
providing private industry with the incentive they claim 
they need before entering the new power field. Whereas 
the present Atomic Energy Act forbids private ownership 
of nuclear reactors or production of fissionable material, 
the proposed law would permit this as well as authorize the 
AEC to sell and lease special government equipment use- 
ful to private industry in such work. Owners of reactors 
would be allowed to use and transfer fissionable and by- 
product materials not purchased by the commission. The 
proposed legislation falls short in only one instance, 
patent rights, of what private industry has said is neces- 
sary for it to get going, and the commission is planning 
separate consideration of this point. 


TAX EXEMPT CONSTRUCTION. The latest en- 

trant in the field of state authorization for munici- 
palities to use proceeds of bond issues to construct in- 
dustrial facilities for lease to private enterprise is Mary- 
land. In the first bill of its kind adopted in the Old Line 
State, the town of Crisfield was authorized to sell bonds 
for the purpose of acquiring land and erecting buildings 
to be leased to new industries. 


[ PUBLIC POWER POLICY. In reversing the Truman 
Administration's opposition to construction of a 
power dam on the Snake River by the Idaho Power Co., 
Secretary of the Interior McKay spelled out his power 
policy: "We believe private enterprise where possible 
should develop rivers of the nation so long as it does not 
interfere with the orderly development of natural re- 
sources." He emphasized that this one instance did not 
mean that the Federal government was going to get out 
of the power business, adding. that future private pro- 
posals would be examined and judged on their merits. 
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OPTIMISM. ''The finest surge of competitive effort 
and the most amazing posing of new products 


that we have ever seen'"—if peace should come and 
defense production should be completely curtailed. This 
is the conclusion of a 347-company survey conducted by 
Standard Factors Corp. Manufacturers reported that ces- 
sation of defense orders would permit them to produce a 
wealth of new civilian products now on the shelf. ... .. 


PESSIMISM. "Should peace hopes materialize, 

substantial arms orders are bound to be cancelled 
and stockpiling purchases would come to an end.” Dr. P. 
Einzig, reporting from London, adds, "This would tend to 
result in a slump in the commodity markets and large-scale 
unemployment in industry. Unless adequate steps are 
taken to counteract these economic consequences of 
peace the world might experience once more a series of 
deflationary prices and a long depression, not unlike that 
epidaanid 20 years ago.” 


b SIGNS BEFORE EVENTS. Industrial production sli 

ped a notch in April, breaking the string of monthly 
rises that stretched back to last August. The Federal Re- 
serve Board's index eased off to 242 from 243 in March. 
Durable goods output, the big question mark in the 
months ahead, also dropped one point, but was 18%, 
higher than a year ago. Production in May appears to 
have held its own with April, although there was a drop 
in output of household appliances and TV sets. There is 
a growing conviction that June will mark the peak of in- 
dustrial production. 


» INCENTIVE TAX PROPOSAL. Talking about taxes, 

and who isn't, Mr. J. H. Landman, member of the 
New York bar, has advanced a novel but thoughtful plan 
for restoring the revenue loss that will result from expira- 
tion and reduction in excise, excess profits, corporate in- 
come, and personal income levies this year and next. He 
suggesis that in framing new tax legislation the govern- 
ment considers offering all taxpayers a tax rate cut if their 
annual earnings exceed their moving average earning of 
the last four years. 


DEPRECIATION COMMON SENSE. Commissioner 

T. Coleman Andrews has ruled out haggling be- 
tween tax collectors and taxpayers over minor differences . 
of opinion regarding deductions for depreciation. The 
new policy approves depreciation estimates providing 
they are not clearly in violation of standard business 
practices and are consistent. 
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INDUSTRY FORECAST 


FORECASTING is something like a physical examination. 

A doctor may tell you after a thorough examination 
that you are fit as a fiddle, but upon leaving his office 
you may be run over by an auto. Some readers of the 
signs see our economy being "run over" within the next 
six months or by the weaknesses they discern in trends 
and current developments. Others believe the boom is 
ending but confine the prospect to an economic readjust- 
ment rather than a serious recession or depression. 


BUSINESS IN HIGH GEAR The market value of goods 

and services produced in the nation is the highest in 
history. First quarter output poured into markets at an 
annual rate of $363 billion, 5% greater than total for 
1952. Significantly, the bulk of production has been 
moving directly into immediate use—unlike last quarter of 
1952 when inventory accumulation ran high. . . . Employ- 
ment is moving toward a new record, and personal income 
is at an all-time high. . .. Consumers are supporting earlier 
forecasts of record retail sales; capital outlays by business 
promise to match the most optimistic estimates; and 
government spending will continue at boom levels. . . . 
Construction contract awards for first four months were 
10/0 greater than 1952 period—gains in all categories 
including heavy engineering. Housing starts in first four 
months were slightly ahead of 1952 and may be further 
stimulated by new provisions for down payments and loan 
maturities. .. . The price structure, with exception of farm 
products, is firm with no immediate threats to its stability. 
. . » Record demand for electric power. . . . Backlog of 
machine tool orders equal to 8 months output... . In 
short, record-high activity with considerable forward 
momentum. 


CRACKS IN THE PLASTER have appeared, and there are 

an impressive number of authorities voicing the 
opinion that the boom is topping off. They differ in their 
expectations of the severity of the downturn, but the 
consensus leans toward relatively mild readjustments. 
Considerable concern is expressed about over-production. 
It is felt that current levels of output are not sustainable, 
and this is being signaled by production cutbacks appear- 
ing in some industries. . . . A danger sign emphasized is 
large expansion of consumer credit. Business on the cuff 
is mainstay of the high level of retail sales, but this could 
be borrowing from future sales. It would be a depressing 
factor in a period of declining incomes. . . . Economists 
point out also that appearance of tight money may check 
further growth of Sachons dependent upon continued 
large expansion of credit. . . . Disappearance of postwar 
backlogs has been accompanied by expansion of manu- 
facturing capacity to a level double that of 1939... . 
Farm prices are weak and farm income is declining. . . . 
Drop in rate of family formation is regarded as forerunner 
of decline in residential building. . . . Maybe the failure 
of industrial production to rise in April and May is a 
portent to heed. 
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OPINIONS. W. Randolph Burgess, Deputy to Secretary of 
the Treasury, May 8: "The economy is as strong as 
a bull pup ... . deflation is yet a guess, not a reality." 


Harlow H. Curtice, President, General Motors, May 22: 
"There are some who appear to believe that a truce in 
Korea will have an adverse effect upon business. . . . | do 
not subscribe to this point of view . . . it will have very 
little influence on the rate of military expenditures through- 
out the remainder of this year." 


Dr. Roy L. Reierson, Vice Pres., Bankers Trust Co., May 
15: "Most of the main factors underlying the present high 
rate of business activity are at or near their peak... . It 
would not be surprising to see a lower rate of activity take 
hold well before the end of this year . . . the next general 
correction will be more pronounced than that of 1948-49." 


Dr. D. M. Keezer, Director, Dept. of Eco., McGraw-Hill 
Publishing Co., May 13: "My primary reason for looking 
for some decline in business is that a number of major 
segments of industry seem to me to be producing at a 
pace which cannot be long sustained." 


Prof. Marcus Nadler, New York Univ., May I1: "The 
business boom is at an end, and a readjustment is in 
the making. . . . How far it will go and how long it will last 
will depend in part on the psychology of the people, and 
in part on the measures taken by the Administration and 
the monetary authorities to combat it." 


Prof. Sumner H. Slichter, Harvard University, April 30: 
"The reasons for believing that there will be some reces- 
sion in business within the next year or two seem to me to 
be very persuasive . . . present high taxes give the govern- 
ment a more powerful weapon for combating recession 
than it has ever possessed." 


E. Varga, Soviet economist, May 23: Stated that there 
are some signs in the U.S. economy that "overproduction 
of merchandise is coming to a head." He predicted "ag- 
gravated" conflicts between the U.S. and other capitalist 
nations as a consequence of the policy of high tariffs in 
this country. 
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Unlike the central station plant, the small steam 
generating plant must often function with little 
operating attention. That is the very reason why this 
plant should insist on equipment that will give 
dependable, fool-proof, 24-hour-a-day service with a 
very minimum amount of maintenance attention. 


A well-designed deaerating heater in this plant 
protects the boilers, feedwater heaters, and condensate 
return lines . . . it must indeed be a rugged, 
dependable watchdog. 


That’s why Graver designed the packaged deaerating 
heater with the same materials of construction . . . 
design features . . . construction methods. . . 
workmanship . . . accessories ... and guarantees ... 
that are built into heaters for the largest power 
generating stations of 1,000,000 lb. per hr. or more. 


In addition, these Graver Heaters are standardized 
in design .. . they are pre-engineered for quicker 
shipment and for lower cost of installation; and they 
are furnished as packaged units, with all necessary 
parts and accessories for speedy, easy installation. 


Write for descriptive brochure including dimensional 
and capacity data which will permit you to select the 
correct heater for your requirements. 


GRAVER WATER CONDITIONING CO. 


Division of Graver Tank & Mfg. Co., Inc. 
Der). Gue-rH, 216 WEST 14th STREET, NEW YORK 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, $.A.; Puebla 259, Mexico 7, D. F. 








|GRAVER| Deaenating Heaters | 
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FEATURES OF GRAVER 
PACKAGED DEAERATING HEATERS 


Spray or Spray-Tray Design. . . as best suited 
for particular plant conditions 
Corrosion-Resistant Construction. . . vent con- 
denser, spray valves and tray cubes of stain- 
less steel 

Internal Vent Condenser . . . avoids tube bun- 
dle cleaning, reduces weight and headroom 
Self-Adjusting Spray Valves. . . highest eff- 
ciency at all loads, accessible from exterior 
Tray Cubes . . . rugged construction, light 
weight, convenient size 

Built in both vertical and horizontal types for 
capacities up to 100,000 lb per hr. 


‘ 
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LARGE FACILITIES HAD 
TO BE CONSTRUCTED IN 
RAPID ORDER TO MEET 
DEFENSE NEEDS DURING 
WORLD WAR II. TIME WAS 
SAVED BY COMBINING 
ENGINEERING AND CON- 
STRUCTION CONTRACTS. 


Fees and Contract Terms 


JAMES L. CHERRY 
Executive Vice-President 
The Kuljian Corporation 


J. L. Cherry is a graduate and 
former member of the Architectural 
Engineering faculty of Pennsyl- 
vania State College. Before joining Kuljian, he also 
was associated with American Bridge Co. and The 
Acoustical Corp. of America. He is a registered archi- 
tect and engineer, and a member of AIA and ASCE. 


CHANGE and evolution have brought about a new 

challenge to engineers—the challenge to build 
what they have conceived and designed. For many 
years, engineers considered themselves as profes- 
sional people who performed only the functions of 
investigating a problem, advising the client, prepar- 
ing drawings, writing specifications, aiding in select- 
ing a contractor, and acting as intermediary between 
the owner and the contractor. This system is still 
used for certain types of projects where a strictly 
professional service is desired. 
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For Turn-Key Projects 


EDWARD J. HEALY 
Manager, Construction Div. 
The Kuljian Corporation 


E. J. Healy, a graduate electro- 
chemical engineer, lists twenty- 
three years of construction man- 
agement experience on projects varying from office 
buildings to chemical plants. In addition to Kuljian, he 
has worked with Turner Construction Co., Keystone 
State Construction Co., and the Pennsylvania Railroad. 


Starting with the national emergency in the late 
“thirties,” it became necessary to construct great 
quantities of useable facilities in rapid order. It was 
not sufficient that engineers design projects, com- 
plete their drawings and specifications, and await 
the receipt of competitive bids from contractors for 
execution of the work. The new requirements, par- 
ticularly on large projects, brought about a new 
form of contract in which an engineering firm and @ 
construction firm are combined, or in which the 
larger engineering firms perform engineer-construc- 
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tor services within their own organizations. In this 
’ way, it is possible to commence site clearing within 
afew weeks after an engineering award is made, and 
to start foundation work quickly thereafter. The 
logical sequence of events is to erect the structures 
and complete the facilities almost as quickly as de- 
sign drawings and specifications are released from 
the engineers’ drafting rooms. 

In addition to the large projects which came into 
being about fifteen years ago, the engineer-construc- 
tor form of contract also has been accelerated by the 
tremendous upsurge of industrial research and tech- 
nological development which has created a necessity 
for quality control and efficient design in order to 
prevent rapid obsolescense. 

New technological developments have increased 
the amount and complexity of mechanical and elec- 
trical equipment in many industrial buildings, par- 
ticularly chemical and process plants, to the extent 
that construction of actual buildings or enclosed 
space has become secondary in importance, where 
previously it had been the major function of the 
separate general contractor. The general contractor 
is not usually prepared in experience or personnel 
to handle the type of projects which are predomi- 
nantly mechanical, chemical, and electrical in char- 
acter rather than structural. 

The engineer, on the other hand, works closely 
with industrial management in developing process 
flow diagrams, and has only to convert his experi- 
ence in construction supervision to actual execution 
of the construction in order to provide the inte- 
grated operation known as a “Turn-Key” project 
(CE-Dec. ’52, p. 50). 

As a result of production demands, industrial or- 
ganizations have been faced with the problem of 
investing large sums of money for expanding pro- 
duction facilities to meet competitive situations. 


TO PROVIDE INITIAL OP- 
ERATION, PLANT PER- 
SONNEL MUST BE THOR- 
OUGHLY TRAINED. BE- 
FORE OPERATING THE 
NEW BOKARO STEAM 
POWER STATION, GRAD- 
UATE ENGINEERS SE- 
LECTED BY THE INDIAN 
GOVERNMENT RECEIVED 
TEN MONTHS OF INTEN- 
SIVE SCHOOLING UNDER 
KULJIAN SUPERVISION. 
COMPANY PERSONNEL 
ALSO WILL SUPERVISE 
_. THE STATION’S FIRST 
_ YEAR OF OPERATION. 
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Therefore, they are vitally interested in obtaining a 
return on these investments as soon as possible. The 
resulting engineer-constructor approach to the 
problem combines articulated, closely coordinated 
design, construction, and even initial operation, in 
order to achieve these ends. 

In addition to obtaining an early return on his in- 
vestment, the owner also benefits from this ideally 
functional method of taking a project from the basic 
studies through actual construction and initial oper- 
ation, since he is being adequately served and thor- 
oughly protected throughout the maze of design and 
construction by one integrated, unit responsibility. 
It has often been demonstrated that such a system 
makes the most efficient use of time and manpower 
when the proper organization, the necessary con- 
trols, and a practical approach to the problem have 
been established. 

The question can well be asked, “Who is better 
qualified to construct a project than the engineer 
who designed it?” 


Basic Requirements 


For utmost satisfaction to both the engineer-con- 
structor and the owner, the engineer-constructor 
must act simultaneously as professional engineer- 
ing adviser, general contractor, and agent. 

As engineer, he must present to the client a thor- 
oughly qualified assembly of specialists in architec- 
ture; structural design, including soils mechanics; 
mechanical, electrical and chemical design; instru- 
mentation and controls; and any other special fields 
that may be required for the particular project. 

As general contractor, he must present a compe- 
tent Construction Division. The function of this 
division is to assemble the necessary men, materi- 
als, and equipment and, using the drawings and 
specifications from the Engineering Division, to 
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economically complete the construction phase of the 
project in the shortest possible time. 


Engineering Division 
The engineering portion of a turn-key project is 
similar in all respects to that furnished under a con- 
tract where engineering alone is involved. The en- 
gineer agrees to attend all necessary conferences, 
study alternate site locations and make recommen- 
dations on the ultimate selection, prepare specifica- 
tions as quickly as possible on all items of equipment 
which have late delivery dates, develop working 
drawings and specifications, and furnish consulta- 
tion with periodic supervision during construction. 
It is highly essential that a project engineer be as- 
signed to every turn-key project, since he is the di- 
rect liaison between the owner and the engineer- 
constructor organization. It is his function to develop 
designs which meet the owner’s requirements, and 
later to coordinate the efforts of the Construction 
Division in building the facilities as closely behind 
engineering as possible. Too much emphasis cannot 
be placed on the importance of the project engineer, 
who needs to be a combination of qualified engineer, 
administrator, construction man, and diplomat. 

Any one of the following three methods can be 
used to compensate the engineer-constructor for the 
engineering phases of the project: 

1. A percentage of the total project cost. This 
should vary, depending upon the project’s com- 
plexity and size. Much help in selecting the ap- 
propriate percentage can be obtained from past 
experience on similar projects, or from hand- 
books by various state engineering societies. 

2. A fixed fee which covers the engineering and 
drafting costs, supplies, blueprints, overhead, 
and profit. 

3. A basis of charging for actual engineering and 
and drafting costs, plus an allowance for over- 
head and profit, plus the actual cost of repro- 
ductions, supplies, and out-of-pocket expenses. 

Of the foregoing three methods, the client will 
usually prefer item 2, because it permits him to know 
the total cost of the engineering service in advance. 
Selection of the amount of fee from the engineer- 
constructor standpoint is not so easy, since he must 
carefully evaluate the project before he has had an 
opportunity to develop drawings and a construction 
cost estimate. Past experience and a general famil- 
iarity with the project in question are the best guides 
in selecting such a fee. 

The other two methods offer certain advantages 
to the engineer because they present less element of 
chance—but for the same reason, they are not usual- 
ly looked upon with favor by the client. 

In any of the foregoing methods, it is assumed that 
provisions will be made in the contract for the owner 
to reimburse the engineer for actual costs incurred 
by himself and his employees in traveling and living 
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TECHNICAL PROGRESS HAS CAUSED CONSTRUCTION OF 
BUILDINGS TO BECOME SECONDARY IN IMPORTANCE. 






expenses, for any sub-surface explorations, and for 
surveys of the site and available utilities. 


Construction Division 


Under a turn-key project, the Construction Di- 
vision begins work almost as soon as engineering is 
started. From flow diagrams and preliminary draw- 
ings, with the aid of the Engineering Division, it will 
first develop an initial cost estimate in schedule form 
and prepare a tentative graphic progress schedule. 
As the design develops, the cost schedule is refined 
to permit positive control. Cost allowances, however, 
are not increased except where the scope of work 
has been changed, since these allowances serve as a 
yardstick throughout the project. 

Next, the solicitation of inquiries and the placing 
of purchase orders is instituted. Competitive prices 
are obtained in order to reduce the client’s expenses 
as much as possible. All trade discounts also are 
passed along to the client. 

In the course of developing the initial cost estimate, 
a decision must be made as to which portions of work 
will be subcontracted and which portions will be 
performed by directly employed forces. To make 
this decision, it is necessary to thoroughly examine 
the site and the facilities available in the general 
area. At all times, local skills, facilities, and materials 
should be used to keep costs at a minimum. All items 
to be subcontracted should be carefully packaged, 
exposed to competitive bidding, and awarded to the 
lowest bidder, with all savings going to the client 
company. If competent local subcontractors are not 
available, a policy of doing that portion of the work 
with directly employed forces is indicated. 

It should be a firm matter of policy for the engi- 
neer-constructor to perform at least one key item of 
work with directly employed forces, in order to main- 
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tain close control on the general progress, as well as 
to set a pace for the entire project. Other items to be 
performed by directly employed forces include those 
involving uncertainties of scope and complicated 
“tie-ins” with an existing operation or facility. If 
these situations were subcontracted, the price would 
include a high contingency item which the owner 
should not be required to assume. 

It is necessary for the engineer-constructor to 
make available to his client the following additional 
facilities: 

1. International agreements with labor organiza- 
tions to permit the performance of work by di- 
rectly employed forces whenever this procedure 
is in the owner’s best interest. 

2. A substantial inventory of wholly-owned, heavy 
construction equipment and tools, such as 
cranes, air compressors, air tools, trucks, and 
welding machines. 

3. A staff of capable construction superintendents, 
as well as specialists and leaders in all the 
phases of construction involved. 

4. A home office purchasing, expediting, and traf- 
fic department, which can translate its activities 
into a field organization capable of satisfying 
the project requirements. 

5. A home office and field accounting force which 
is capable of maintaining accurate cost con- 
trol on the entire project, and of adapting all 
items of the job cost schedule into the client’s 
regular accounting system. This phase is par- 
ticularly important to public utilities and simi- 
lar agencies subjected to prescribed accounting 
procedures. 

6. A coordinated group of seasoned construction 
specialists who are thoroughly qualified to 
handle practically any type of construction. 
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EXPERIENCE OF THE CONSULTING ENGINEER IN PLANNING INSTRUMENTATION AND CONTROLS, AND IN SELECTING 
PLANT EQUIPMENT, MEANS ONLY A SMALL STEP FROM SUPERVISION TO ACTUAL EXECUTION OF CONSTRUCTION. 


: 


Compensation for the construction phase is gen- 
erally based on a percentage of total cost, or is es- 
tablished as a fixed fee. The owner usually assumes 
the obligation of paying all other costs through a 
fund administered by the engineering-constructor. 

The contract should make very clear which items 
of cost are reimbursable and which are included in 
the fee. Reduced to its simplest terms, the fee should 
cover all home office supervisory costs, plus over- 
head and profit. All other items should be reimburs- 
able. On the other hand, the fee could be established 
to include a fixed amount for the cost of supervisory 
personnel, temporary facilities, equipment rentals, 
and even expendable tool items; but in such a case, 
the engineer-constructor must make a careful analy- 
sis of the project to determine the amounts involved. 

Where a fixed fee has been selected in lieu of a 
percentage of cost basis, it is necessary to protect the 
engineer-constructor by having the scope of work 
well defined. Any change in scope should reflect a 
change in the fixed fee. 


Separate Fees 


On a turn-key project, it is generally desirable to 
have separate prices quoted for the engineering and 
construction phases, since in addition to overhead 
and profit, the engineering fee generally includes 
furnishing of material and labor, whereas the con- 
struction fee includes only furnishing of services. 
If engineering is handled on a cost-plus basis, fees 
for engineering and construction can be combined. 

It is further desirable to keep the two functions 
under separate fee arrangements in order to provide _ 
for equitable payments on each phase as work pro- 
gresses. In addition, separate fees more readily per- 
mit changes in scope, and simplify termination of the 
work if this should become necessary. 
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FIG. 1—FLOW OF AIR THROUGH A MECHANICAL REFRIGERATION AIR-DRYING SYSTEM, EQUIPMENT INCLUDES REFRIG- 
ERATED AFTER-COOLER, WHICH LOWERS TEMPERATURE OF COMPRESSED AIR, AND THE MOISTURE SEPARATORS. 


Compressed Air Drying 


With Mechanical Refrigeration 
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COST COMPARISONS 


Approximate initial and operating costs of refriger- 
ation and desiccant drying systems are compared in 
this table, which is based upon a specific installation. 
Other operating conditions would modify the tabulation 
but would not normally modify the percentages. The 
values are for a dehumidification system to automatical- 
ly and continuously remove the water vapor content of 
2500 (standard) cfm of air compressed to 100 psig. 
Air is to leave the units with a maximum of 40 F dew- 
point and an air dry bulb temperature of about 90 F. 


Refrigeration Desiccant 


Initial cost $5800.00 $11,000.00 
Gpm of 78 F water 22 gpm 14. gpm 
Kw input 9.8 kw 3.7 kw 
Steam at 5 psig None 83 Ib per hr 
Weight 2600 Ib 10,000 Ib 
Floor area 18 sq ft 70 sq ft 


FRANK D. ROSS 


Ralph E. Manns Co. 
Refrigeration Engineers 





PROCESSED AIR in many applications is as vital 
as water and fuel is to a boiler. For that reason 
rust, scale, and larger particles of dirt are obvious 
extraneous materials that should be eliminated in 
air transmission systems. However, the presence of 
free water has been tolerated too often. A typical 
1500 cfm (100 psia — 100 deg sat) air compressor 
can introduce over 850 lb of water each day into 
air transmission mains. Carried into the mains in 
the form of water vapor, it condenses in the piping 
system as soon as the air cools. 
Water carried into pneumatic tools or machines 
can wash away lubricant and cause abnormal wear, 
high maintenance costs, and air leakages. Water 
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FIG. 2—METHOD OF RECOVERING REFRIGERATION EFFECT OF LEAVING AIR TO CONDENSE HOT REFRIGERANT. 
FAMILIARLY KNOWN AS HEAT PUMP CYCLE, IT IS CURRENTLY USED IN YEAR-ROUND, HEATING-COOLING SYSTEMS. 


will freeze in valves, ports, and other outlets. It 
will cause temperature fluctuations with consequent 
detrimental expansion and contraction of metal. 
Accumulation of water at low points restricts air 
flow and produces water hammer, and the sensitive 
and delicate devices in a modern pneumatic control 
system can readily be made inoperative by minute 
amounts of water, scale, or oil. 

Moisture free air is required for spray painting, 
machinery operation, cleaning of electrical appara- 
tus, air agitation, and mixing of chemical solutions. 
Many industrial applications ranging from research 
laboratories to packaging machines become more 
productive with a processed air supply. Moisture 
in air can vary the properties of other substances, 
and it may even act as a catalytic agent. 

Air pressure and volume requirements for in- 
dustrial applications can be met in various ways. 
One such method is the use of multi-stage compres- 
sors, trimmed with inter- and after-coolers. Quite 
frequently, insufficient consideration has been given 
to the proper selection of these coolers so as to 
achieve the lowest practical reduction in air tempera- 
tures. The ideai temperature of air leaving the inter- 
cooler is atmospheric or lower. Unless a sufficient 
quantity of cool well or city water is available, this 
ideal temperature is difficult to obtain. Total brake 
horsepower compressor requirements will be in- 
creased approximately 4% of 1 per cent for each 5 F 
increment between the temperature of the second 
Stage cylinder and atmospheric temperature. It is par- 
ticularly important that the after-cooler be selected 
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for a low practical discharge air temperature. Most 
of the moisture and oil vapor can be condensed and 
removed in the inter- and after-coolers and in the 
after-cooler moisture separator. After leaving the 
after-cooler separator the air may be considered 
saturated with water vapor. 

A chart, Fig. 4, indicates the amount of moisture 
in grains per lb of dry air present at saturated air 
temperatures with air compressed to 100 psia. The 
advantages of obtaining a low air temperature leav- 
ing the after-cooler is self-evident. 

Practical considerations limit the amount of mois- 
ture that can be eliminated by an after-cooler. Further 
moisture removal requires the application of appa- 
ratus designed to introduce a dehumidification effect 
to bring about the desired degree of dryness. But 
dehumidification apparatus should only supplement 
the after-cooler; it is not intended as a substitute. 

There are various ways that dehumidification can 
be accomplished, and the degree of dehumidification 
is one consideration influencing the choice of meth- 
ods. Commercial application has been limited to 
processes employing sorbents, mechanical refrigera- 
tion, or a combination of both. 

Sorbents are chemical materials employed to ex- 
tract and hold water vapors. They are generally re- 
ferred to as desiccants. The basic requirement for a 
useful sorbent is to have a capacity for moisture that . 
is large compared to its weight and volume. 

Sorbents may be adsorbent or absorbent sub- 
stances. Adsorbents do not change physically or 
chemically during the sorption process. Absorbents 
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FIG. 3—AN AIR-TO-AIR HEAT EXCHANGER, AS SHOWN, PRE-COOLS THE ENTERING AIR AND REHEATS THE LEAVING AIR. 
THIS EXCHANGER IS THE SAME AS THE AFTER-COOLER, BUT INSTEAD OF WATER, COLD AIR IS THE CONDENSING MEDIUM. 


do change. The commercial adsorbents are usually 
activated alumina, calcium chloride, silica gel, acti- 
vated bauxites, and calcium oxides. The absorbents 
in general use are lithium bromide, lithium chloride, 
the ethylene glycols, and calcium chloride brine. 

No sorbent can go on absorbing moisture con- 
tinuously. In time it will become saturated and un- 
able to take up additional moisture. When this 
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FIG. 4—-CHART INDICATING THE AMOUNT OF MOISTURE IN 
GRAINS PER. POUND OF DRY AIR AT VARIOUS DEW POINT 
TEMPERATURES WHEN AIR IS COMPRESSED TO 100 PSIA. 
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occurs the contained moisture must be released. 
The process of releasing this entrained moisture is 
known as reactivation and consists of applying heat 
to the sorbent to drive off the entrained moisture. 
The solid sorbent dehumidification systems are 
usually multi-unit designs so arranged that while 
one half of the units are working, the balance are in 
the process of reactivation. 

In the liquid sorbent system a proportion of the 
dehydrating liquid is continuously or periodically 
withdrawn and subjected to reactivation. The boil- 
ing point of water being considerably lower than 
that of the absorbent, the water is released to the 
atmosphere in vapor form, and the “dry” liquid re- 
turned to the system. 

In any air or gas transmission system, despite 
the effectiveness of commercial filtering mediums, 
various extraneous particles are introduced. These 
affect the water vapor sorption process. Oil vapor is 
a prime source of contamination of sorbent materials. 
While oil vapor filters have in recent years greatly 
improved in filtering efficiency, there are few com- 
mercially acceptable filters that can continuously 
and completely eliminate oil vapor carryover. 

All air contains a number of impurities. These 
impurities, varying as they do from locality to 
locality, may react with sorbent materials either 
chemically or catalytically. Fine particles of dirt or 
scale clog the pores of the adsorbents and form 4 
sludge. Then, too, the oxygen content of air reacts 
with most liquid absorbents. 

Pulsation action of compressors, or expansion 
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FIG. 5—PLANT AIR TRANSMISSION SYSTEM WITH COMPRESSED AIR DEHYDRATED BY A COMBINATION REFRIGERA- 
TION-DESICCANT DRYER AND THEN DISTRIBUTED FOR VARIOUS PLANT REQUIREMENTS SUCH AS THOSE INDICATED. 


and contraction, results in dusting or attrition of 
adsorbents. Also there is a certain amount of “carry- 
over” with both adsorbent and absorbent substances. 
These may or may not cause undesirable reactions. 
In any case, they serve no useful purpose in com- 
pressed air mains. With both adsorbent and absorb- 
ent systems the problem of maintaining a pre- 
determined moisture content of the leaving air or 
gas involves the use of a major, complicated, and 
usually expensive control system. 

Mechanical refrigeration is a simple and depend- 
able way to obtain any degree of dehumidification. 
This method of dehumidifying compressed air has 
been employed for over fifty years. It is essentially 
the use of an additional after-cooler to further reduce 
the temperature of the air. 

Air subject to atmospheric pressure, as in the 
standard air conditioning system, or air in a com- 
pressed air system comply with the same thermo- 
dynamic laws. The amount of moisture air can hold 
is determined by its saturation temperature. The 
temperature at which condensation starts to take 
place is referred to as the dewpoint temperature. 
The weight of moisture per pound of air in a mixture 
of air and water vapor depends upon the dewpoint 
temperature alone. As long as there is no condensa- 
tion of moisture, the dewpoint temperature remains 
constant. Therefore, any reduction of temperature 
below the saturated temperature of the air will 
cause condensation. During the condensation process 
air remains saturated and the dewpoint wet bulb, 
and dry bulb temperatures tend to coincide. This 
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phenomenon makes possible a positive and accurate 
control of dewpoint temperature. Furthermore, the 
dewpoint temperature can be held automatically 
and continuously at any predetermined point using 
only the simplest of temperature controls. 

Fig. 1 diagrams the basic equipment requirement 
for a mechanical refrigeration air drying system. 
The refrigerated after-cooler lowers the compressed 
air temperature and condensation occurs. Moisture 
and oil, as well as other extraneous matter, are 
eliminated from the compressed air system con- 
tinuously by the moisture separator. 

Refrigeration is applied for one purpose only... 
condensation of moisture and oil vapor. The refrig- 
eration effect to lower the air temperature normally 





A TYPICAL COMPRESSED AIR DRYER OF THE REFRI- 
GERATED TYPE. THIS MODEL, USING DUAL REFRI- 
GERANT COMPRESSORS IS MADE BY WORTHINGTON. 
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serves no other useful purpose, and a large portion 
of the refrigeration effect can be recovered and 
made to perform useful work. There are several 
methods by which this can be accomplished. Fig. 2 
diagrams a method using the refrigeration effect of 
the leaving air to condense the hot refrigerant gas. 
This method is more familiarly known as the heat 
pump cycle. It is a common application of refrigera- 
tion and is applied extensively for year-around heat- 
ing-cooling systems. This arrangement generally 
eliminates the need of water for condensing purposes 
and provides warm supply air. 


Work Utilization 


Useful work can be accomplished by utilization of 
the refrigerated effect of the leaving air to help pro- 
cess the incoming air. The same number of pounds 
of air entering an air dryer will also be leaving 
it. Introduction of an air-to-air heat exchanger, as 
shown in Fig. 3, would pre-cool the entering air and 
reheat the leaving air. The design of this heat ex- 
changer is the same as for the plant after-cooler, 
but instead of water in the tubes, cold air is the 
condensing medium. The amount of the regenerative 
effect that can be obtained varies with particular 
requirements, but the reduction in mechanical re- 
frigeration capacity is most appreciable. For the 
average installation, horsepower requirements of 
the refrigeration compressor can be reduced 40 to 
50 per cent without greatly increasing the initial 
cost of a plant drying system. 

Air leaving the air-to-air cooler is normally at a 
temperature suitable for additional useful work. A 
refrigerant-to-air after-cooler is introduced. The heat 
of compression of the discharge refrigerant gas fur- 
ther heats the leaving air and reduces the refrigera- 
tion condenser requirements proportionally. 

It might be thought that the number of heat ex- 
changers indicates a system which would prove 
difficult to operate and maintain. This is not so. No 
control valves or adjustments to the processed air 
flow are required. The heat transfer surfaces are not 
normally subject to scaling or corrosion. The heat 
exchangers can be designed for the minimum pres- 
sure drop. With the exception of very large ca- 
pacity installations, the entire combination may be 
shop assembled as a package unit ready for field 
wiring and water and air connections. 


Low Dewpoint 


Many processes require an effective method of 
obtaining compressed air low dewpoint tempera- 
ture. Examination of Fig. 4 shows that air at 100 
psia and 40 F dewpoint temperature contains about 
15.8 grains of moisture per lb of dry air. Therefore, 
the amount of moisture remaining is not appreciable. 
At temperatures below the freezing point considera- 
tion must be given to frost build-up with the con- 
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sequent increase in the air pressure drop and de- 
crease in the heat transfer rate of the refrigeration 
chillers. For the low dewpoint system it is desirable 
to remove the great portion of moisture without 
frost accumulation. This calls for a two-stage de- 
humidification system. The first stage would con- 
dense to approximately 40 F dewpoint. The second 
stage can be designed to lower the dewpoint to any 
predetermined level. Frost accumulation can be 
eliminated either intermittently or at about eight 
hour intervals. The low temperature coolers can 
also be furnished in duplicate and a continuous 
defrosting cycle established. 

An excellent method to obtain low dewpoint tem- 
perature is a combination refrigeration-desiccant 
system. Most of the moisture and oil vapor can be 
condensed by refrigeration and continuously drained 
from the system. By reducing the temperature to 
about 40 F dewpoint, the equilibrium vapor pressure 
of the desiccant is such that it is possible to obtain 
low dewpoint temperatures. The remaining moisture, 
a relatively minor percentage of the entering mois- 
ture content, could be processed by the desiccant 
system to a final design condition. 


Advantages 


Principal advantages are that reactivation of the 
desiccant is at a minimum, and practical elimination 
of oil vapor and other extraneous matter keeps the 
attrition of the desiccant also at a minimum. The 
cool, clean, and relatively dry air insures operation 
of the desiccant system at maximum dehydration 
efficiency. Also, adsorption capacity of granular 
desiccants increases with lowering entering air 
temperatures. 

A typical plant air transmission system with the 
compressed air processed by a combination refrigera- 
tion-desiccant dryer for various plant requirements 
is illustrated in Fig 5. The plant air is processed by 
refrigeration to 38-40 F dewpoint. The small quan- 
tity of air that could advantageously be used at 
lower dewpoint temperatures may be readily pro- 
cessed by a desiccant type air dryer. The desiccant 
dryer would be selected for the air volume and 
dewpoint requirements of the particular application. 

Briefly summarized, the advantages of mechanical 
refrigeration dehumidification are: problems of regu- 
lation are much fewer; a continuous source of dry 
air is always available and fluctuating capacities and 
varying after-cooler temperatures can be taken in 
stride; there will be a cleaner air distribution system; 
variation of dewpoint temperature can be achieved 
by a simple adjustment of thermostat control; and 
reactivation and regeneration equipment are elimi- 
nated. In addition, the initial cost will be less, main- 
tenance and operating cost will be lower, it will 
occupy less floor space, and the control requirements 
are extremely simple and dependable. 
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Chicago Sun-Times 
A “CORONER’S JURY” EXAMINES THE RUINS OF THE HABER CORP. IN CHICAGO, WHERE 25 PERSONS DIED IN AN EXPLO- 
SION AND FIRE APPARENTLY CAUSED BY STATIC SPARKS IGNITING AN ACCUMULATION OF FLOATING MAGNESIUM 


Explosive Dust Hazards 


W. G. HUDSON 


THE DANGER of coal dust explosions in mining op- 
erations was brought to public attention 
through a series of dramatic mining disasters in the 
1920’s and 30’s. Since then the Explosions Research 
Section, U. S. Bureau of Mines, in cooperation with 
mine owners and unions, has initiated precautions 
which have substantially reduced these disasters. 
tlowever, since 1940, the increased use of vege- 
table powders, plastics, resins, and metal powders 
in factories has created new explosion hazards. The 
dramatic explosion and fire, with its heavy loss of 
life and property damage at the Haber Corp., in Chi- 
cago, last April, again emphasized to management 
and the public danger in dust accumulations. 
Generally speaking, any combustible material in 
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Factory dust explosions have hit the recent news- 
paper headlines with a bang! Not as dramatic 


but much more significant are the research inves- 


tigations conducted by the US Bureau of Mines. 





finely divided form can produce a dust explosion 
condition. Requirements are a cloud of dust (be- 
tween certain limits of concentration) in suspension 
in air and a source of ignition of sufficient intensity 
to start combustion. In plants where mechanical. 
handling equipment is employed in the disposal or 
processing of finely divided combustible materials, 
many such explosive conditions can exist. 

Static sparks can ignite a dust-and-air mixture in 
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U.S. Brean of Mines 


the discharge from a conveyor or elevator, in the 
flow along closed chutes, in driers or kilns, in dust 
collectors, or in pneumatic conveyor ducts where 
electrostatic charges may be built up. Foreign ma- 
terials such as tramp iron, nails, bolts, or pebbles can 
enter the feed to a grinder and strike a spark. 

To ascertain the factors affecting flammability or 
explosibility of various dusts, investigators of the 
Explosions Research Section, U. S. Bureau of Mines, 
devised a series of laboratory tests designed to pro- 
vide information on the effect of particle size, dis- 
tribution of dust, moisture content, percentage of 
volatile matter and ash, rate of oxidation, energy re- 
quired for ignition, and relative violence when det- 
onated as measured by the rate of pressure rise. See 
table below. 

With 200 mesh coal dust, the minimum dust con- 
centration is 0.055 oz per cu ft of air. This means that 








EXPLOSIVE CHARACTERISTICS 
OF VARIOUS DUSTS 





Min explosive 
Min energy for concentration Max rate of 





ignition oz percuft pressure rise 
Type of dust Btu of air psi per sec 
Carbonaceous* 0.00004 0.055 780 
Metal Powders* 0.00002 0.020 4760 
Plastic Powders * 0.0000095 0.025 3160 


1. Figures are for 200 mesh coal, which is in the middle of 
carbonaceous group, as are grain dusts. Corn starch has 
higher maximum rate of pressure rise—3000 psi per sec. 

2. Figures are for magnesium powder. 

3. Figures are for phenolic resins. 
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U.S. Tureas o° Mines 
THE AFTERMATH OF A DUST EXPLOSION THAT TORE 
APART STEEL FRAME CONSTRUCTION FEED MILL. 


AN EXPERIMENTAL BLAST OF 800 POUNDS OF COAL 
DUST TRAVELS TWICE AS FAST AS A JET PLANE. 


in a chamber 10 x 10 x 10 ft, more than three pounds 
of dust must be in suspension before the dust-air 
mixture can be exploded. It is not necessary, how- 
ever, that an entire enclosure be filled uniformly 
with an explosive dust-air mixture. Accumulations 
of dust on beams and machinery supports may be 
thrown into suspension by a jarring movement. 
Should this small volume become ignited, the pres- 
sure wave will stir up other accumulations and an 





U.S. Bureau of Mines 
TO MEASURE THE EXPLOSIBILITY OF ALUMINUM 
DUST, A PINCH OF ALUMINUM FLAKE IS THROWN 
INTO SUSPENSION AND IGNITED BY ELECTRIC ARC. 
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U.S. Bureau of Mines 
IGNITION OF AN ACCUMULATION OF MAGNESIUM DUST 
EXPLODED AND DEMOLISHED THIS NEW JERSEY FACTORY. 


RAGING FIRE, STARTED BY A CEREAL DUST EXPLOSION, 
LEVELED AND THEN BURNED MIDWEST GRAIN ELEVATOR. 


expanding dust cloud will be created through which 
flame propagation will continue. 

In a study of explosions, investigators used con- 
centrations of 0.5 oz per cu ft of air. These mixtures 
were used because the minimum concentrations for 
some of the heavier dusts investigated were not 
much below that figure. An electric spark was used 
to provide the energy for ignition. Minuteness of the 
energy required to provide a static spark indicates 





THE UPPER PORTION OF THIS GRAIN ELEVATOR WAS DE- 
STROYED WHEN CEREAL DUST IGNITED AND EXPLODED. 
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the importance of grounding equipment to prevent 
the formation of such charges. The results of some 
of these comparisons are indicated in the table. 

Finely divided combustible material calls for 
rigidly enforced precautions. Most important is pro- 
hibition of smoking and open flames. Conveyor and 
elevator belts must be protected against overheat- 
ing and overload choking. Feed and discharge points 
should have exhaust hoods maintained under a 
slight vacuum. Explosion proof motors and switches 
are essential. Grinders, centrifugal dust collectors, 
hammermills, and rotary driers should be vented. 

Where there are unavoidable risks, venting 
through lightweight panels in sidewalls, roofs, eleva- 
tor casings, conveyor bridges, and sheathing is ad- 
visable. Water, carbon-tetrachloride, and carbon- 
dioxide pressure extinguishers for emergency 
smothering have dubious value. Smothering with 
talc, sand, or similar inert dry materials is preferred. 

Dust explosions as a rule are so destructive that 
little is left to examine in the ruins. However, the 
recommendations of the Explosions Research Sec- 
tion, U. S. Bureau of Mines, Forbes St., Pittsburgh, 
Pa., based on laboratory experiments and actual 
case analyses, explain precautions which can be 
taken to reduce the risks of dust explosions. 


Reference Material 
All publications listed are U. S. Bureau of Mines documents: 


Report of Investigations $3722, “Inflammability and Explosibility of 
Metal Powders," by Hartmann, Nagy and Brown. 


Report of Investigations £3751, “Inflammability and Explosivity of 
Powders Used in the Plastics Industry," by Hartmann and Nagy. 


Information Circular #7309, “Industrial Dust Explosions," by Brown.. 


Report of Investigations #3924, “Effect of Relief Vents on Reduction 
of Pressures Developed by Dust Explosions," by Hartmann and Nagy. 


Report of Investigations $3489, "Explosibility of Semi-Anthracite,. 
Low-Volatile Bituminous Coal and Medium-Volatile Bituminous Coal 
Dusts,"" by Greenwald. 
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LEFT TO RIGHT: C. J. LAHMAN, J. P. GALLAGHER, AND W. I. BARROWS. 


Design Details of Piqua Expansion 


CHARLES J. LAHMAN 
Mechanical Engineer 
W. I. Barrows & Associates 


C. J. Lahman is a graduate of Hays Institute of Com- 
bustion, Chicago, Illinois. His professional experience in- 
cludes six years as power plant technical and efficiency 
engineer for the National Cash Register Company, Day- 
ton, Ohio, and a wartime tour of duty as marine and 
mechanical engineer on ship repair and conversion work 
for the Northwest Marine lron Works, Portland, Oregon. 
From 1945 to March, 1953, Mr. Lahman served as mechan- 
ical engineer for W. |. Barrows & Associates, Consulting 
Engineers, Dayton, Ohio, and now he is engaged in private 
practice. He is a member of ASME, NSPE and NAPE. 


PIQUA, OHIO, a progressive city of 18,000 popula- 

tion located in the rich Miami Valley region, 
recently installed new power generating equipment 
to complete the second phase of an expansion pro- 
gram started in 1944. The latest addition, consisting 
of a 12,500 kw, nonautomatic extraction, condensing 
turbine-generator and a 150,000 lb per hr steam gen- 
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JOHN P. GALLAGHER 
Director of Municipal Utilities 
Piqua, Ohio 


John P. Gallagher graduated from Wentworth Institute 
of Technology, Boston, Mass. in 1926 and joined the Cam- 
bridge Electric Light Company, Cambridge, Mass. as 
operator and test man. From January, 1929 to June, 1936, 
he was employed by the New York Power & Light Cor- 
poration as electrical inspector, superintendent of sub- 
stations, and electrical engineer for the steam station 
division. In 1936, Mr. Gallagher affiliated with the Travel- 
ers Insurance Company, Hartford, Conn., as electrical 
engineer and served in that capacity until 1942 when he 
assumed his present duties. He is a member of the AIEE. 


erating unit, brings the electrical name plate capac- 
ity of the station up to 41,250 kva and the steam name 
plate capacity up to 450,000 lb per hr. The Piqua 
power plant has enjoyed continual growth since 1939 
and is now one of the largest and most successful 
municipal systems in the State of Ohio. Plant out- 
put in kilowatt hours for the past 13 years and the 
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FIG. 1—ANNUAL KWH GENERATION AND LOAD GROWTH. 


annual rate of load growth are presented in Fig. 1. 

Based on present loads, the plant has a reserve 
electrical generating capacity of 134 per cent of rat- 
ing, or a firm capacity (with 100 per cent reserve) 
at rating of 34 per cent with modern, efficient gener- 
ating equipment. Fig. 2 illustrates the relationship 
between firm and rated capacity as well as the actual 
annual peak kilowatt demand. When the carrying 
capacity of the plant for short overload periods and 
for power factor improvement is considered, the Mu- 
nicipal Power System is in the enviable position of 
being able to assure adequate generating capacity in 
the Piqua area for continued increases in residential, 
commercial, industrial, and wholesale demands. 

The expansion program was planned after careful 
investigation by the engineers, W. I. Barrows & As- 
sociates, working in close conjunction with Director 
of Municipal Utilities, John P. Gallagher. The proj- 
ect was under the direction of City Manager Robert 
M. Hance, Jr., Mayor Wilbur Reck, and the City 
Commissioners. All these principals recognized the 
fact that it was vitally necessary to provide depend- 
able services to the community and industries of 
Piqua at rates which would enable both the Munici- 
pal Plant and its customers to meet competitive costs 
with equal or better service. This basic concept was 
the primary consideration during all phases of the 
recently completed project. 


Installation Costs 


That the results of this applied effort and coopera- 
tion were gratifying is manifest by the unusually 
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FIG. 2—CHART OF PEAK DEMANDS AND PLANT CAPACITY. 


low installation cost of less than $1,100,000, or ap- 
proximately $88.00 per kva of capacity, based on tur- 
bine name plate rating. The initial phase of the ex- 
pansion program, completed in 1946, included: one, 
9375 kva, nonautomatic extraction, condensing tur- 
bine-generator; one, 1250 kva, back pressure tur- 
bine-generator; one, 150,000 lb per hr steam generat- 
ing unit; and the necessary coal handling equipment 
and building enlargement for both phases of the pro- 
gram. It was completed at a cost of $113.50 per kva. 
The total cost of both phases approximated $2,300,- 
000, or about $100.00 per kva of capacity. This low 
cost was realized despite the fact that the boilers 
have surplus capacity for serving an underground 
steam distribution system operated in conjunction 
with the plant. 

Preliminary studies for the recently completed 
installation began in 1948 and included: (a) analysis 
of station capacity vs station demand for both past 
and predicted future loads, (b) determination of 
steam pressure and temperature at the turbine 
throttle, (c) selection of equipment size and type, 
and (d) estimation of cost for both installation and 
operation of all contemplated system arrangements. 


Steam Conditions 


When establishing throttle steam conditions, a 
comprehensive study of required investment, effi-_ 
ciency, operating conditions, maintenance, and ex- 
isting facilities was prepared to assure the most 
economical and advisable selection. It was recog- 
nized that high pressure-high temperature design 
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FIG. 3—FUEL COSTS IN CENTS PER 1000 LB OF STEAM AT VARIOUS PRESSURES, TEMPERATURES, AND FUEL PRICES. 


would effect savings in operating costs as the load 
increased. Thus, comparison was made on the basis 
of the largest size equipment practical at the time 
with regard to both load demand and space limits 
in the existing building. 

With these thoughts in mind, first consideration 
was given to a 15,000 kw turbine-generator designed 
to operate at 80 per cent power factor and 2 in. Hg 
abs back pressure. This unit was considered on the 
basis of the most favorable condition which could 
be assumed—100 per cent annual availability when 
fully loaded with regard to station load factor. Also, 
although continuous operation of the unit at full rat- 
ing was not anticipated for the next 15 years, the 
comparison was extended to cover the possibility of 
an annual 15,000 kw base load. 

Steam condition studies were based on turbines 
designed for 400, 600, and 825 psig pressure at total 
steam temperatures of 750, 825, and 900 F with the 
most serious consideration being given to throttle 
conditions of 400 psig—750 and 900 F TT, 600 psig— 
825 F TT, and 825 psig—900 F TT. 


Evaluation Studies 


When comparing costs, Fig. 3 was developed to 
show fuel costs per 1000 lb of steam for varying 
pressures, temperatures, and fuel rates, based on a 
boiler efficiency of 84 per cent and inlet feedwater 
temperature of 268 F. This information and the 
straight condensing water rates, shown on Fig. 4, at 
the four throttle steam conditions most seriously 
considered, were used to compute Fig. 5, which pre- 
sents fuel costs per kwh based on a fuel price of 24¢ 
per million Btu. 

Other costs, including burden on the investment, 
operation, and maintenance, were developed and 
added to the calculated fuel costs to establish the 
total annual cost per kwh. The possible annual sav- 
ings thus computed were measured to less than half 
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a hundredth of a mil per kwh. However, the studies 
indicated that considerably more savings could be 
accomplished at this plant by the judicious purchase 
of fuel. In fact, it was found that a variation of one 
cent per million Btu in the cost of fuel would change 
the annual generating cost per kwh by about four 
times as much as all of the other factors considered 
in this cost comparison. 


Design Considerations 


A number of conditions peculiar to this plant en- 
tered into the study. Total annual generation, design 
conditions (400 psig—750 F TT) for the existing 
equipment, over-all plant heat balance, fuel cost, and 
the relatively large volume steam demands of an 
underground distribution system supplied by the 
plant had to be considered. Furthermore, in order to 
coordinate the new boiler unit in the existing plant 
capacity picture, it was deemed necessary to base all 
comparisons on the installation of a 150,000 lb per 
hr steam generating unit. All capital investments 
and operating costs were evaluated on this basis. 

All of these factors influenced the decision to stay 
with the existing steam conditions of 400 psig—750 
F TT. This decision should not be construed as being 
applicable to another plant where conditions may 
be such as to produce exactly opposite results. It is 
obvious that different conclusions could be reached 
for an entirely new plant or an existing plant with 
diverse service requirements. 


Fuel Selection 


The dominant factor in the selection of fuel was 
the geographical location of the plant site, since low 
quality, low priced, bituminous coal is readily avail- 
able. A traveling grate stoker was selected as the 
type of firing equipment best suited for proper utili- 
zation of this fuel. With this type of stoker, the maxi- 
mum temperature of the air entering the furnace 
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BOTH TURBINE AND AUXILIARY 
CONTROLS ARE ON THIS PANEL. 


must be held within specified limits. This dictated 
the use of a combination of a relatively small air 
heater and a small economizer for reducing the exit 
gas temperature to obtain higher thermal efficiency. 


Stage Heating 


Since using an economizer would limit the 
amount of stage heating which could be accom- 
plished by virtue of nonautomatically extracted 
steam from the turbine, studies were conducted to 
determine the most desirable arrangement of heat 
recovery equipment. Reference to available data as 
published by turbine manufacturers indicated that 
a 15,000 kw turbine-generator operating at 825 psig 
—900 F TT, 2 in. Hg abs back pressure, and 100 per 
cent load has a throttle water rate, with three stages 
of heating, of 8.34 lb per kwh. This equals a throttle 
flow of 125,100 lb of steam per hr, and the resulting 


Wbeter rate, /b actual steam per kwh 
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Generating demand, kw in thousands 


FIG. 4—-CONDENSING CYCLE WATER RATES OF 15,000 
KW UNIT AT 0.8 PF AND 2 IN. HG BACK PRESSURE. 
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PHOTO SHOWS THE NEW 12.500 KW TURBINE-GENERATOR, FOREGROUND, 
FOLLOWED BY ONE 1000 KW, ONE 7500 KW, AND THREE 4000 KW MACHINES. 


feedwater temperature is 280 F. With four stages 
of heating, the water rate is 8.70 lb per kwh, the 
throttle flow is 130,500 lb per hr (4.3 per cent 
higher), and the feedwater temperature is 347 F 
(67 F higher) , or too hot to introduce into an econo- 
mizer and thereby derive any benefit. 

Similar information was obtained for an 11,500 kw 
standard machine operating at full load with steam 
conditions of 600 psig—825 F TT. This unit has a 
water rate of 9.15 lb per kwh when using three stages 
of heating, or a total throttle flow of 105,200 lb per 
hr and a resulting feedwater temperature of 270 F. 
The water rate with four stages of heating is 9.62 
lb per kwh, which equals a throttle flow of 110,600 
lb per hr (5.1 per cent higher) and results in a feed- 
water temperature of 343 F (73 F higher). This is 
also too hot to obtain benefit from an economizer. 

These studies showed that using the fourth stage 
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FIG, 5—FUEL COSTS FOR 15,000 KW TURBINE-GENERATOR 
BASED ON 12,000 BTU COAL AT 24¢ PER MILLION BTU. 
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of heating and eliminating the economizer would re- 
quire increased throttle flows to the steam turbine 
of four to five per cent and would result in one to 
three per cent lower steam generating unit efficien- 
cies. Therefore, full use of stage heating is not war- 
ranted, which is a condition peculiar to this plant. 
Ultimate analysis further proved that operating 


Solid lines */4,000 gpm 


Broken lines~———==/6,000 gpm 


Weter temperature 


Vacuum, in. Hg-referred to 30 in. barometer 


&8 96 104 M2 120 
Steam flow to condenser, /b per hr in thousands 


FIG. 6—PERFORMANCE OF 12,000 SQ FT CONDENSER. 
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FIG. 7—PERFORMANCE OF 15,000 SQ FT CONDENSER. 


CONDENSER AUXILIARIES INCLUDE STEAM TURBINE 
DRIVEN AND MOTOR DRIVEN CONDENSATE PUMPS. 
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conditions made it more practical to use steam from 
the back pressure unit (which supplies steam to the 
underground distribution system) for the final stage 
of heating the feedwater to 268 F before entering the 
economizer. Thus, only two stages of heating from 
the turbine-generator were utilized. 


Equipment Selection 


After the throttle steam conditions were estab- 
lished, the next step was the selection of the equip- 
ment size as determined from present and antici- 
pated future load conditions. In view of the fact that 
the plant is an isolated power station, serious con- 
sideration was given to the selection of a generating 
unit that would coincide with the existing genera- 
tors to assure a safe amount of rolling reserve. 


Turbine-Generator 


The steam turbine selected is an Elliott Co. mul- 
tiple stage, nonautomatic extraction, condensing 
unit rated at 10,000 kw at 80 per cent power factor. 
Extraction openings are provided at the fourth, fifth, 
seventh, and eleventh stages. Present conditions al- 
low practical use of only the fifth and eleventh stages 
for feedwater heating; the fifth stage for the deaerat- 
ing heater and the eleventh stage for a low pressure, 
closed heater. Water rate at the throttle conditions 
of 400 psig—750 F TT with 2 in. Hg abs back pres- 
sure is 9.39 lb per kwh at full load. 

This turbine drives an oversize, air-cooled gener- 
ator equipped with direct connected exciter. The 
generator has a rating of 12,500 kw at 80 per cent 
power factor so that sufficient capacity is available 
to handle unity rating of the steam turbine without 
overheating the generator. The air cooling system 
is completely housed within the foundation to assure 
clean recirculated air. Hydrogen cooling was not 
available for this size generator. 


Governing Factors 


Several principal factors governed these equip- 
ment selections. First, the firm capacity of the sta- 
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HIGH PRESSURE STAGE HEATER 
HAS 200,000 LB PER HR CAPACITY. 


tion (considering the largest unit out of service for 
the present time) was the summation of the capacity 
of the existing smaller generators. Second, installa- 
tion of this unit in the existing space did not present 
as many obstacles as the next larger sized unit. Third, 
the unit afforded better condensing rates at high 
loads because space conditions, without building 
changes, limited the size of the condenser. Fig. 6 
and Fig. 7 were developed to show relative condenser 
performance at various flow rates before the 12,000 
sq ft, spring mounted, surface unit was selected. 

Auxiliaries provided with the condenser include 
two condensate pumps, one motor and one turbine 
driven, and a control for maintaining constant level 
in the condenser hot well. In addition, a twin, two- 
stage air ejector and a starting evacuator were lo- 
cated on a platform accessible from the operating 
floor or from the basement floor. 


Circulating Water 


Since the city of Piqua, Ohio, is situated on the 
Great Miami River, water for condensing purposes 
is brought from the river to the power plant and 





BOILER PANEL HAS MASTER CONTROLS, CENTER; NO. 4 BOILER CONTROLS, 
LEFT; AND NEW NO. 5 BOILER CONTROLS ON PANEL EXTENSION AT RIGHT. 


returned through concrete aqueducts beneath the 
station. These agueducts were installed during the 
first phase of this expansion program. The inlet aque- 
duct has a vertical traveling refuse screen to remove 
leaves and debris from the circulating water. 

Water is pumped to the condenser by two, vertical, 
7000 gpm pumps. The circulating water piping to 
the divided water boxes is arranged for flexibility 
of operation so that one or both pumps can supply 
ail condensers. Normally, unit pumping is employed. 
Both new pumps are motor driven, but in event of 
power failure, circulating water is supplied by other 
turbine driven pumps, which are arranged to start 
automatically. 


Steam Generator 


Steam requirements for the turbine-generator 
were not the governing factor in the selection of the 
boiler because of the steam supplied to the under- 
ground distribution system. This condition dictated 
the use of an oversize steam generator to afford 
flexibility of operation in the boiler room and to 
provide all possible firm steam capacity. Therefore, 
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ALL GENERATORS AND 
MAIN FEEDERS. SYN- 
CHROSCOPE PANEL, 
LEFT, IS HINGED SO 
IT CAN BE OBSERVED 
FROM THE CIRCUIT 
BREAKER LOCATIONS. 
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the steam generating unit selected is a 150,000 Ib per 
hr Combustion Engineering, Inc. boiler equipped 
with water cooled furnace; superheater; two-pass, 
tubular, parallel flow air heater; and continuous loop 
economizer. The unit is normally fired by a dual 
driven traveling grate stoker. Auxiliary oil burners 
of the mechanical atomizing type, designed to pro- 
duce 2/3 of rated capacity in emergencies are in- 
stalled. Design steam conditions at the superheater 
outlet are 450 psig—750 F TT, and the design effi- 
ciency is 85 per cent. 

References have been made to the space limita- 
tions of the existing building. It should be a matter 
of interest that the new equipment was installed in 
the same 103 ft building width as provided for the 
initial units, which had a capacity of only 5000 kva 
and 50,000 lb of steam per hr. The new equipment 
affords 2% to 3 times greater capacity. 

Both forced and induced draft fans are equipped 
with dual drives. Normal operation is by motor, and 
the mechanical drive turbines are arranged for re- 
mote control operation in event of power failure. The 
duct work is arranged to permit individual bypassing 
of the economizer or air heater, and natural draft 
bypassing of both. Air jets in the front and rear 
walls, supplied by a constant speed fan having ad- 
justable inlet vanes, create necessary overfire tur- 
bulence and assure good combustion. 


Coal and Ash Handling 


During the first phase of the expansion program, 
coal handling equipment was installed, consisting 
of a primary track hopper pit with bucket elevator, a 
secondary emergency track hopper pit with mass 
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FIG. 8—-PIQUA GENERATING, COAL, AND LABOR COSTS. 


38 


flow elevator, a distributor conveyor, an overhead 
catenary type coal bunker and a motor propelled 
weigh larry. Furthermore, the plant is constructed 
so that ashes can be removed by direct dumping into 
a motor truck, through water flushed power dump 
gates in the ash pit. 


Boiler Feed Pumps 


Two, 400 gpm main boiler feed pumps were in- 
stalled. One unit is a motor driven, four stage pump 
with excess pressure governor, and the other is a 
steam turbine driven, four stage pump with differ- 
ential pressure governor. In addition, the system 
includes a feedwater regulator for each boiler. 

A 300,000 lb per hr, horizontal, deaerating feed- 
water heater was installed to serve the new steam 
generating units. The horizontal type was selected 
over the vertical type because of. height limitations, 
since a 125,000 Ib per hr unit originally occupied the 
same space. The new heater is equipped with the 
customary auxiliaries such as vent condenser, regu- 
lating valve, overflow trap, and other typical items. 


Provisions for Emergencies 


Piqua’s power plant has no outside source of 
power to assist in starting up or in carrying. load. 
Thus, the system has been engineered with auto- 
matic and remote controls for the steam auxiliaries 
to effect where possible, in case of power failure, the 
return to normal service within three minutes. These 
controls minimize serious interruptions by conserv- 
ing steam, controlling residual furnace heat, main- 
taining continuous steam generation, and providing 
positive pumping service. 

Safety features include solenoid operation of pilot 
or main control valves in the steam lines to the 
auxiliary turbines driving the boiler feed pump, 
fuel oil pump for the emergency oil burners, forced 
and irduced draft fans, and circulating water pump. 
Solenoid valves were installed in the cooling water 
lines for those auxiliaries. When these solenoid valves 
are actuated either by loss of line current to their 
companion motor driven auxiliaries or by remote 
manual control, they automatically place the steam 
units in operation. 


Service Continuity 


Records show the plant has maintained excellent 
service continuity over the past eight years. During 
this time, the flexibility of the equipment and the 
alertness of the operating crew have combined to 
limit service interruptions to: (a) one of two 
minutes duration caused by blasting for construction 
work which tripped the machine, (b) another ap- 
proximately two minutes long when a throttle valve 
trip lever was accidentally hit by a construction 
worker, (c) a 45 minute period during the night 
when a generator was pulled off the line for safety 
reasons because of flash-over of collector rings, 


CONSULTING ENGINEER 








Xt 


el 











Charge ot typical utility rote 


ee tlm, 2°? Hag 


“Charge of Piqua Municipal rate 





& 





i) 


~ 





Consumption a RENE. 


aes 8K ‘ — 











Cokulated electric bill, dollars 


a) 





Monthly consumption, kwh in hundreds 












































"SS REP ERPTETIEG 


FIG. 9—REPRESENTATIVE RESIDENTIAL LOAD AND 
CHARGES AT PICUA AND TYPICAL UTILITY RATES. 


(d) two 2-minute successive interruptions due to 
switchgear difficulties. 


Operating Results 


Table 1 shows the record of performance which 
the plant personnel has accomplished. The unit gen- 
erating cost figures listed are the result of an annual 
boiler efficiency of slightly over 83 per cent. 

These relatively low costs have been achieved by 
unceasing efforts to combat the rising costs of fuel, 
wages, and materials. The results are depicted in 
Fig. 8 which shows: the average annual total gen- 
erating costs in mils per kwh; the annual delivered 
cost per ton of representative bituminous coal over 
the same period of time, as published by a reliable 
source; and the estimated average annual weekly 
earnings of Ohio industrial workers under Ohio Un- 
employment Compensation Law, as published by the 
Division of Research and Statistics. It will be noted 
that coal increased 110 per cent and wages in- 
creased 141 per cent between 1940 and 1951, but the 
generating cost for the Piqua Plant was only 7.2 
per cent higher during the same reriod. 


Low Cost Service 


The culmination of these efforts has been the 
ability to provide Piqua with reliable electric service 
at low rates, enabling industries to be competitive 
and encouraging home owners and residents to enjoy 
all of the advantages and conveniences of modern 
electrical appliances. Rates have proven to be cheap- 
er than prevailing public utility rates in the area as 
demonstrated by Fig. 9, showing a representative 
residential service, and Fig. 10, showing a repre- 
Sentative industrial service. This invites community 
growth and promotes progress. In addition to these 
comparatively low rates, the Municipal Plant is able 
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CHARGES AT PIQUA AND TYPICAL UTILITY RATES. 


to absorb the costs* of street lighting and street 
lighting improvements for the city. 

Further incentive for residents to avail themselves 
of the benefits of modern, comfortable living is re- 
flected in the special rates of one cent per kwh of- 
fered for residential hot water service and for resi- 
dential heating. The one cent rate also is available 
to all residential consumers for energy used in ex- 
cess of 200 kwh per month. 


*Annual operation and maintenance cost of street lighting amounts 
to $37,000.00, equal to about 2 mils on the tax duplicate. Street 
lighting improvements in the past five years cost slightly over $250,000. 


Principal equipment lists covering the latest 
Piqua plant expansion are available on request. 





TABLE 1— RECORD OF STATION PERFORMANCE 
Total anaual Turbine Unit 
generation heat rate generating cost 
Year kwh Btu per kwh mils per kwh 
1940 18,051,900 15,002 6.11 
1941 20,796,200 13,963 5.93 
1942 25,304,660 14,194 5.78 
1943 30,723,640 14,309 5.79 
1944 32,865,400 15,002 6.59 
1945 34,330,046 15,117 6.42 
1946 35,464,660 15,348 6.77 
1947 40,922,600 16,040 7.38 
1948 47,426,682 14,771 7.90 
1949 52,174,200 13,963 6.54 
1950 60,103,400 13,617 6.51 
1951 63,594,500 14,194 6.55 
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ALL TOO OFTEN ENGI- 
NEERING DECISIONS 
ARE DICTATED BY EM- 
PLOYERS WHO ARE NOT 
ENGINEERS. DOES A 
DOCTOR SAY “YES, SIR” 
TO A PATIENT WHO 
PRESCRIBES A SPECIAL 
CURE FOR HIMSELF? 





Engineers Need Ethical Discipline 


FREDERICK H. MC DONALD 
Consulting Engineer 


As engineers we consider ourselves members of a 
profession, but to our clients and the public, our 
professional standing is below that of law or medicine. 


Why is this true? What can be done about it? 


How is the profession of engi- 
neering faring? 

We who practice this discipline 
have so long been taking its firm 
footing for granted that we are 
letting its very support be under- 
cut and eroded into dangerous if 
not irreparable weakness. 

This damage does not come from 
a single source . .. Nor is it a 
specific outside threat. The most 
serious erosion of our professional 
foundation is being inflicted by 
engineers! 


WITH THE LIVES and welfare of others depending To do anything about this problem, we have to 
upon the integrity of their concepts, engineers understand it . . . not in generalities, but in what has 
early assumed responsibility for the trueness of been going on in engineering that is tearing away 
their works in design and in use. The ethics of self- its professional integrity. We must recognize our 
imposed discipline have clothed them with the attrib- problem and attempt the solution. 
utes of those regarded as being in a profession. Two summers ago an engineering acquaintance 
Here the claim of ethics is the only password. had a proposal from an architect: “The Army Engi- 
Discipline—the dual discipline of both those who neers are going to enlarge several airfields in this 
practice and those whom they serve—is the rock state. They have an Architect-Engineer agreement 
foundation of a profession. for design, with the Army Engineers handling con- 
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tracts and supervision. Will you line up with me to 
get some of this work?” 

Our engineer agreed to look into it. He and the 
architect visited the District Engineer who gave the 
basis of payment as a fixed fee, equal to agreed de- 
sign costs, plus ten per cent. After two days discuss- 
ing the new layout for one of the airfields, the engi- 
neer and the architect spent a week working up 
their figures on surveys and topographical mapping; 
water-supply; drainage and sewerage; lighting; ex- 
tensions of runways; barracks, shops, and offices. 

The estimated costs ran around a million dollars; 
the figures for engineering and architectural work, 
with specifications and overhead, totaled around 
$29,000, without profit. 

In three days of discussing the District Engineer’s 
views on time, personnel, and admissible charges, 
the allowable fee with profit emerged as $12,000. 
“And,” the District Engineer said, “that’s final.” 

Our engineer told him, “Nothing doing! I'll not 
only lose money, but I’ll never be able to talk to 
civilian clients about compensating fees if it got out 
that I took this kind of payment, even once.” That 
blew up the proposal. 

I have heard of other engineers who took these 
jobs and suffered. One told me that the early con- 
cepts of what would be needed were so frequently 
changed in process that when the job was done, his 
office had turned out the equivalent of three sets 
of drawings, two sets of specifications — and no 
claims allowed for extra work. I asked him why he 
took the work in the first place. “It looked like a 
good scalp to hang on our belts — but ours is hang- 
ing on theirs!” 


Self-Discipline 


Here is a problem, widespread in government but 
not confined to it, in the dual discipline essential to 
professional status. One man has enough self-dis- 
cipline to say, “No,” to the Army Engineers. If other 
engineers in private practice had not taken the work 
he refused, the client also would have been required 
to pay compensating fees to all engineers. 

I have a good friend in the Corps of Engineers 
and I discussed this with him. “Here,” I pointed 
out, “are civilian engineers in your offices. Some of 
them, you and many of the other officers in the Corps, 
are members of one of the Founder Engineering 
Societies — how can you do this to your fellow en- 
gineers?” 

“We have no option,” was his excuse. “We get 
orders.” 

“Have you protested?” I asked. “No,” he replied. 
“I have a family. This is my career.” 

How can we lick that kind of internal erosion of 
our professional status? Can our Societies straighten 
out the problems that have nothing to do with the 
technology of engineering but are the human rela- 
tion problems of its practice? The Societies tried it 
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and got an answer. This is a booklet by the Air Force 
on “Policies Governing Selection of Architects-En- 
gineers”. These are “Uniform Standards” adopted 
in July, 1952 by the Department of Defense, for use 
by the Army, Navy, and Air Force. 


Air Force Attitude 


On April 22, 1953, I called on the author of this 
booklet, John H. P. Perry, Assistant Secretary, Air 
Force, in charge of airfield installations. Mr. Perry 
is a past director of the American Society of Civil 
Engineers, and past vice president of the Turner 
Construction Company. I told him I was getting ma- 
terial for an article on the professional status of en- 
gineers; and we had the following discussion, with 
questions by me and answers by Mr. Perry: 

Q. In what way is the new procedure different? 

A. There is no haggling over the Architect-Engi- 
neer’s figures. We have worked out confidential 
curves on our estimates of reasonable fees for the var- 
ious services required. Basically, these are only for 
drawings and specifications. We do the planning and 
layouts. Supervision is generally done by the Corps 
of Engineers. 

Q. What happens if the Architect-Engineer’s fig- 
ures miss your curve estimates? 

A. The procedure is simple. Assume a $30,000,000 
installation, with our curves showing an integrated 
fee of, say, $235,000. We call in our first choice for 
Architect-Engineer, discuss the project, and ask for 
a proposal. If, say, it is $225,000, we take it. If it is 
high, say, $300,000, we ask for revised figures. If he 
gets substantially close to our figures we go ahead. 
If not, we call in our second choice for Architect- 
Engineer; and so on. 

Q. What about time factors? 

A. The Architect-Engineer agrees on a date for 
delivery. 

Q. Suppose there are delays in getting informa- 
tion to the Architect-Engineer, or there are changes 
in your original planning — does the Architect-En- 
gineer get allowances? 

A. Not usually. You must understand that these 
contracts are all set and printed, with blanks for the 
amounts and the date of delivery — all the Architect- 
Engineer does is to sign. If an Architect-Engineer 
wants special provisions and we agree, they can be 
written in. 

Q. The experienced Architect-Engineer might get 
on to that. What about the new ones? 

A. The answer is, “Caveat emptor”! 


Shabby Atmosphere 


This procedure technically evades the principles 
of competitive bidding by engineers. It substitutes 
competitive elimination, under a unilateral process © 
of determining compensation and conditions of work, 


(Continued on page 64) 
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WITH AN EXPENSE BUDGET OF $112 BILLION ANNUALLY, THE MANAGEMENT OF NEW YORK CITY IS “BIG BUSINESS.” 





Engineering Study of New York 


Means Modern City Management 


CARL HEYEL 
Associate Partner 


George H. Elliott & Company 


The Mayor’s Committee on Management Survey of 

the City of New York has completed publica- 
tion of its two-volume report on the monumental 
survey of the administrative organization and pro- 
cedures of the world’s largest metropolis. The Com- 
mittee’s Report, in turn, rests upon 16 individual 
survey projects which comprise 44 separate studies 
and hundreds of supplementary analyses. The re- 
port of these underlying studies, not counting sup- 





42 





porting monographs and documents, total well over 
10,000 pages. 

Total cost of the entire project, which took some 
three years to complete, was just under $2,200,000. 
While at first glance this may sound like a huge 
sum to spend upon analysis, it must be remembered 
that the expense budget of New York City is now 
well over $1,500,000,000, so that percentagewise the 
cost of the examination was small, and while esti- 
mates as to tangible results vary, there is no ques- 
tion but that the City recovered the amount spent. 

Because of the unprecedented magnitude and 
character of the survey, and because widespread 
use was made of engineering and management con- 
sulting firms and special teams of experts, it is felt 
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that professional engineers will be interested in the 
problems of formulation, organization, and follow- 
through involved. While the survey was, for a time, 
referred to in the press as the “Little Hoover 
Study,” it was actually broader in scope and in in- 
tensity than the Federal project. 


Make-Up and Mandate 


The Mayor’s Committee on Management Survey 
was appointed by Mayor William O’Dwyer on Jan- 
uary 10, 1950, to undertake a general management 
survey of the government of the City and of its 
problems of taxation and finance. Membership 
(with very few changes during the Committee’s 
life) consisted of 33 civic leaders and City officials, 
under the chairmanship of Comptroller Lazarus 
Josepth. The members served unselfishly, without 
pay, for three years, with some of their final meet- 
ings going over into 1953. Dr. Luther Gulick, Presi- 
dent of the Institute of Public Administration, of 
New York, was appointed executive director, and 
co-ordinated the work with a small Headquarters 
Staff, beginning operations on March 1, 1950. 

The following general outline of the survey pro- 
gram was early recommended by the Subcommit- 
tee on Scope, Plan, and Procedure, and was adopted 
as a general pattern: 

(1) Study of the over-all financial problem 

(2) Study of the administrative structure. 

(3) Surveys of the specific departments as fol- 
lows: (a) Education, (b) Welfare, (c) Health, (d) 
Hospitals, (e) Police, (f) Fire, (g) Sanitation, and 
(h) Transportation, 

(4) Study of other specific problems, which were 
subsequently defined as: (a) Records management, 
(b) Civil Service examination and recruitment, (c) 
Pensions, (d) Inspection and licensing, (e) Fuel 
use, (f) Office mechanization, (g) General review 
of personnel administration, (h) General review of 
economy opportunities, (i) Career and salary plan, 
and (j) Water supply. 

The two final items in this list were added to the 
assignment on request of the Mayor. 


No Muckraking 


It should be emphasized that the work of the 
Mayor’s Committee was not an “outside investi- 
gation” or muckraking expedition, designed to 
turn up examples of criminal waste, inefficiency, 
and failure. It was not a grand-jury type of inves- 
tigation to expose favoritism, graft, or corruption. 
Instead, this inquiry was designed from the very 
Start to effect an orderly, businesslike examination 
of the more significant operations of the City gov- 
ernment, on the premise that many of the modern 
techniques profitably applied to private competi- 
tive administration are applicable to public ad- 
Ministration—recognizing that there are also sig- 
nificant differences in basic objectives, primary 
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PERSPECTIVE ON THE JOB 
Personal Service Budget 


Board of Education 
$ 197,272,000 








Board of Trans- 
portation 


$ 166,350,000 
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Police Department 
$ 83,054,000 





Department of Hos- 
pitals 


$ 61,151,000 





Fire Department 
$ 47,819,000 





Department of Sani- 
tation 


$ 44,936,000 





Department of 
Welfare 


$ 23,025,000 





Board of Higher 
Education 


$16,842,000 





Department of Parks 
$15,492,000 





Department of Health 
$1 | 406,000 





Department of Public 
Works 


$9,531,000 
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Dept of Water Supply 
Gas & Electricity 


$ 7,957,000 


SINE ccacecssccccceres $ 85,254,000 















motivations, and detailed techniques and controls. 

Of special importance is the fact that the under- 
taking was sponsored by the City itself and was 
carried on with the official co-operation and par- 
ticipation of City executives. All the work was 
financed by the City, under action of the Board of 
Estimate. Of the 33 members of the Committee, 7 
were high-ranking City officials at the time of ap- 
pointment, all of long service and intimate acquaint- 
ance with City problems. The citizen members of 
the Committee included representatives of impcr- 
tant civic groups, and business, labor, and profes- 
sional leaders of wide experience in many opera- 
tions of the City, whose mercantile, real-estate, in- 
stitutional, and related interests motivated them in 
their efforts to secure modern sound municipal man- 
agement. 














Subcommittee Structure 


The specific studies authorized by the Commit- 
tee were carried out under the aegis of small Sub- 
committees, with the Executive Director and Head- 
quarters Staff reporting through these Subcommit- 
tees to the full Committee. Usually members of the 
full Committee were selected for Subcommittee as- 
signments because of special interest in the par- 
ticular subject matter. As a result, the Subcommit- 
tee structure provided more than formalized su- 
pervision, since the Subcommittee members par- 
ticipated actively in the formulation of the studies 
and kept in touch with progress during the conduct 
of the work, often going into details of interim re- 
ports to assure that proper emphasis was accorded 
to special situations of which they were aware. 

Upon submission of the final reports of the 
various project teams, the particular Subcommit- 
tee concerned, together with members of the Head- 
quarters Staff, consulted with the experts respon- 
sible for the work and the conclusions presented, 





















‘ CONSULTANTS AND ENGINEERS ENGAGED 5 


American Public Health Association, Inc. of New Y, 

Barrington Associates, Inc. of New York 

Booz-Allen & Hamilton of Chicago and New York 

Coverdale & Colpitts of New York 

Crafts, Corr & Donaldson of New York 

Day & Zimmermann, Inc. of Philodelphia is 

Griffenhagen & Associates of Chicago and New York 

Institute of Public Administration of New York 

Arthur Lazarus of New York 

McKinsey & Co. of Chicago and New York x 

The National Records Management Council of New York 

Percival R. Moses & Associates of New York oe 

Public Administration Service of Chicago 

Richardson, Bellows, Henry & Co., Inc. of New York 

The Trundle Engineering Company of Cleveland xy 

The J. G. White Engineering Corporation of New York 

Worden & Risberg of Philadelphia a 

The Charles M. Zust Company of New York 

Mr. Frederick L. Bird of Dun & Bradstreet, Inc. of New 

Mr. A. E. Buck of Norwalk, Conn. 

Mr. Harold J. Burke of New Jersey 

Dr. Lyle C. Fitch of Middletown, Conn. 

Dr. John C. Geyer of Johns Hopkins University 

Drs. Robert M. Haig and Carl S. Shoup of Columbia U 

Dr. Ira V. Hiscock, Dept. of Public Health School of Medicine, 
Yale University 4 


with departmental officials and others directly in- 
volved, and with recognized authorities in the fields 
covered formulating their own report, to the full 
Committee. In many cases, where the issues in- 
volved warranted, the Mayor’s Committee as a 
whole met with the experts, department officials, 
and others for further elaboration of its Subcom- 
mittees’ reports. 

An indication of the extent to which analysis of 
findings was carried before final recommendations 
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Products Corporation, New York, a corporation doing an 
international business. Previous to this, he was on the 
management staff of Union Bag & Paper Corporation, 
New York, and Conference Planning Director for the 
American Management Association. 

Mr. Heyel is editor and co-author of the best-selling 
"Reading Course in Executive Techniques," published by 
Funk & Wagnalls Company, 1948, and editor of the 
"Foreman's Handbook," a standard reference work pub- 
lished by McGraw-Hill. He is author of numerous other 
books in the management field. He is also editorial ad- 
visor to the National Foreman's Institute, and has been 
a lecturer on Business Policy at the Graduate School of 
Business Administration, New York University. He is 4 
registered professional engineer, State of New York, and 
a graduate of the College of Engineering and Commerce, 
University of Cincinnati. 
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Me. W. W. Horner of Horner & Shifrin of St. Louis, Mo. 
Mr. Louis R. Howson of Alvord, Burdick & Howson of Chicago 


Mr. A. C. Hutson of New Jersey 

"Mr. J. W. Just of the University of Maryland 

Dr. Roscoe P. Kandle of New York 

Z Mr. Norman D. Kenney of Baltimore 

Dr. Hugh R. Leavell, School of Public Health, Harvard 


University 
Mr. Leon Leighton of New York 
A. E. Leonard of the Federal Bureau of Investigation 


Dy. Julius B. Maller of New York 











: Messrs. Theodore M. Matson and Wilbur S. Smith of the Bureau 


‘of Highway Traffic, Yale University 


‘ Mr. Robert J. M. Matteson of Alpine, N. J. 
Dr. John D. Millett of Columbia University 
Dean Thorndike Saville, School of Engineering, New York 


University 


Bik Welloce S. Sayre of City College, New York 
1} Mr. Joseph Schechter, Counsel, State Department of Civil 


Service, Albany 


_ Mr. Bruce Smith of Garden City, L. |., N. Y. 

Dr. George D. Strayer, formerly of Teachers College, New York 
_ Dr. David Valinsky of City College, New York 

Dr. William S. Vickrey of Columbia University 

Dr. Abel Wolman of Johns Hopkins University 

" Mr. Louis E. Yavner of New York 


were made is the fact that for two major projects, 
covering education and health, special conferences 
were arranged under the auspices of the Mayor’s 
Committee in co-operation with interested civic 
groups. Outstanding authorities were invited to 
express their views at these conferences, and cer- 
tain sessions were open to public participation. In 
addition, public hearings were held on the con- 
sultants’ reports on hospitals, education, and police, 
and extended formal hearings, from January 28 to 
April 16, 1952, were held on the report of the clas- 
sification and salary study. 


General Concept 


The general concept of the studies, as set up by 
the Subcommittee on Scope, Plan, and Procedure, 
was that they were to be primarily in the field of 
administration and management, avoiding such 
technical subject matter as content of the curricu- 
lum of the schools and teaching techniques, techni- 
cal phases of fire extinguishment, surgical and medi- 
cal techniques in the hospitals, and the like. How- 
ever, absolute insulation in this regard was not 
striven for, since, for example, the comprehensive 
Study of the management of the school system, in- 
cluding as it did matters of school organization and 
school-building construction, could not hold itself 
entirely aloof from certain pedagogical questions 
involved; nor could a study of the number and dis- 
tribution of fire houses, an attempt to set up reason- 
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able norms for complements of uniformed firemen, 
and recommendations regarding organization of the 
Fire College, be made without reference to modern 
fire fighting techniques. 

Similarly, matters of basic programming were not 
considered primarily the subject matter of the 
over-all survey. The Committee’s mandate was un- 
derstood to be essentially one of determining how 
the City’s recognized activities should be carried 
on efficiently, considering the relative desirability 
of the parent activities themselves as matters of 
broad social and political determination properly 
the province of the responsible elected officials. Thus, 
the providing of hospital services, public welfare 
assistance, cultural and recreational facilities, and 
the like was not considered within the purview of 
the Committee on an evaluative basis—i. e., the de- 
sirability of one type of activity of this sort as 
against another was not to be judged. What was con- 
sidered definitely within the Committee’s sphere 
was the management review of the way the City is 
set up to arrive at its value judgments as well as 
(insofar as the Committee’s basic management 
studies developed them) the budget effects of cer- 
tain alternative lines of policy and of rendering vary- 
ing degrees of services not in themselves in ques- 
tion. 

The studies of the City’s fiscal affairs were an out- 
standing example of this approach, the report not 
presuming to dictate the City’s program of services, 
but rather setting forth the grim fiscal facts in terms 
of revenue and expenditure trends, looming budget 
gaps, and types of new revenue sources available, 
assuming the continuation of the current general 
program. 

In three projects exceptions to the above general 
approach were made, and studies dealing essenti- 
ally with matters of broad policy and programming 
were included. One of these concerned the City’s 
basic tax structure, including relations with the 
State on grants and reimbursements, since expendi- 
ture trends and potential revenue sources lie at the 
very root of most of the administrative and manage- 
ment problems. 

Another project in this category concerned water 
supply policy, comprising an emergency examina- 
tion undertaken at the special request of the Mayor 
made at the start of the Committee’s deliberations 
early in 1950. The City was at the time in the throes 
of a severe water shortage, and far-reaching deci- 
sions on sources were at issue. The Committee thus 
undertook a review of various and conflicting broad 
policy recommendations previously developed by 
the Board of Water Supply, the Citizens Budget 
Commission, and others, and arranged for independ- 
ent exploratory engineering studies of its own. 

The third project embracing basic programming 


(Continued on page 68) 
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Your Firm Can 


BY V. W. PALEN 
Industrial Public Relations 


A FEW MONTHS ago, I was called in to discuss tech- 

niques and costs of an industrial publicity pro- 
gram with a New York consulting engineering firm. 
From this interview, two things were obvious: (1) 
many such organizations do not realize their need for 
publicity, and (2) they believe the cost of publicity 
is too high for their budget. 

The most successful consulting engineers fully 
realize that it makes good sense to keep the reading 
public continuously informed about the important 
jobs in which they are involved. In fact, they main- 
tain a steady flow of good articles to engineering 
magazine editors disclosing details of design on all 
projects as they progress. Few persons would deny 
that this activity exerts a great influence in bringing 
such firms more and better consulting opportunities. 

There are many small and medium-sized compa- 
nies whose directors honestly believe that their lim- 
ited budgets will not support an industrial publicity 
program. Indeed, many think that such activities will 
always be confined to the realm of big business. 

Let’s be realistic—big business makes its money 
in the same way as small business—the country’s 
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Afford Publicity 


You do not need a full time publicity 
in the 


director in order to share 


benefits of smart industrial publicity. 


leading corporations would have abandoned indus- 
trial publicity programs long ago had they not paid 
off handsomely in increased contracts. Nobody can 
throw good money after bad for very long in a mar- 
ket where stiff competition exists. 

Small company management may agree that for 
every dollar invested, industrial publicity pays back 
ten times that amount in dividends. But, such execu- 
tives will point out, full-time publicity men get from 
$6 to $10 thousand a year these days, and when this 
figure is added to the other associated publicity ex- 
pense needed to do the job, the total is well beyond 
the capacity of a modest pocketbook. 

Usually, this is where the small company stops in- 
vestigating the publicity problem and the file is 
closed with the notation “too expensive”. Such cases 
should be reopened and re-examined. Many experi- 
enced individuals, advertising agencies, and public 
relations organizations are ready and willing to 
tackle the job, no matter how small. As a matter of 
fact, some of the most capable operators are available 
on a fee basis only through such channels. 

Management officials of the small company may 
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turn thumbs down on a budget for publicity that calls 
for a full-time employee and a long term commit- 
ment. They may readily accept on the other hand a 
trial run that embodies a specific objective for a fixed 
fee. In such a situation, a consultant, agency, or pub- 
lic relations organization is ideal for the job. In nine 
cases out of ten, the publicity program will be ex- 
tended after the test results are presented to the 
directors. 

The small company can buy a sizable package of 
industrial publicity for a price that can be adjusted 
to fit a limited budget. To make this point convincing, 
anumber of actual cases are cited. 

Case 1. A company paid a publicity fee of $3600 
and got these things in the course of a year: (1) pub- 
licity that occupied 4384 column-inches of space, or 
the equivalent of about 146 full size, 8 x 11 pages; 
(2) two, 1% page picture stories in Life magazine; 
(3) over 1100 business leads from literature pub- 
licity. 

Case 2. A company paid a publicity fee of $6000 
and received these dividends in a twelve month peri- 
od: (1) twenty-seven feature articles written and 
placed; (2) nine news releases written and circu- 
lated. 

Case 3. This is what a company realized in a year 
for a publicity fee of $2300: (1) seventeen feature 
articles written and placed; (2) four news releases 
written and circulated. 

Case 4. An annual expenditure of $1250 for pub- 
licity service produced these results: (1) seven fea- 
ture articles written and placed; (2) three news re- 
leases written and circulated. 

Case 5. A company paid $4200 for a year’s pub- 
licity service that brought these things: (1) pub- 
licity that occupied 2150 column-inches of space, or 
the equivalent of about 72 full size, 8 x 11 pages; (2) 
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twelve feature articles written and placed; (3) forty- 
five releases written and circulated; (4) almost 5100 
leads from literature publicity. 

These actual samples of worthwhile jobs done for 
small companies for reasonable annual service fees 
should convince even the most skeptical organiza- 
tions that reasonably priced industrial publicity is 
not only possible but is being accomplished every 
day. 

It is quite evident from the cases cited that each 
situation is different, and the number of articles or 
releases handled in a year for a given amount of 
money is influenced by a great many factors. For 
example, some articles are more technical and in- 
volve more time for gathering material and for writ- 
ing. Therefore, fewer of them can be written in a set 
time interval. Similarly, some companies are easier 
to organize for efficient publicity operation. 

Engaging someone to do a publicity job is like 
selecting a doctor. It must be done on faith and on the 
reputation established for other clients. If an organ- 


ization does decide on a trial publicity run, the oper- 


ator should be given at least six months in which to 
prove his ability. No matter how hard a publicity 
man works, especially on feature articles, it may be 
impossible for him to get such articles in print in less 
than half a year. Although accepted by editors, 
stories are frequently held for issues several months 
ahead. 

Small consulting engineering firms should give 
more consideration to the costs and results of good 
technical publicity. If the budget for advertising is 
$50,000 annually, set aside $5000 for publicity as an 
experiment. It is a good gamble that publicity, once 
established, will never be abandoned. Advertising 
and publicity are buddies—let them work together in 
your organization. 
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A GIANT STRUCTURAL GIRDER being readied for shipment at Phoenix Bridge 
Company, Phoenixville, Pa., fabricators of structural and plate steels. 


You name it...we make it! 


ROLLING OF PLATE at Central Iron & Steel Company, Harris- 
burg, Pa., is always closely coordinated with the company’s 
fabricating division to assure users high quality heavy steel. 


STANDARD AND SPECIALLY DESIGNED BOLTS are made by 
Bayonne Bolt Corporation and Erie Bolt & Nut Company 
for virtually every fastening need. 
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Penstock sections, tunnel ribs, base plates—what- 
ever kind of construction materials you require—- 
Barium makes it. Everything from giant overhead 


cranes to the smallest fastening devices can be fur- 
nished in either standard or special design from this 
single source. 

Sixteen companies are united under the name 
Barium to furnish structurals, plate, fabricated 
forms, bolts and studs to the construction industry. 
Working as a self-contained supplier of your require- 
ments, they control quality from blast furnace to end 
product, speeding deliveries, and minimizing detail 
handling on your part. 

In addition, Barium maintains a staff engineering 
force that is ready and able to assist you with any 
specific construction problems. Write us about your 
construction needs. Barium Steel Corporation, 25 
Broad Street, New York 4, New York. 


BAYONNE BOLT CORP. * CENTRAL IRON AND STEEL 
COMPANY * CHESTER BLAST FURNACE * CLYDE IRON 
WORKS, INC. * CUYAHOGA SPRING COMPANY °* EAST 
COAST AERONAUTICS, INC. * ERIE BOLT AND NUT 
COMPANY * GEOMETRIC STAMPING CO. * GLOBE FORGE, 
INCORPORATED * INDUSTRIAL FORGE & STEEL, INC. 

JACOBS AIRCRAFT ENGINE CO. * KERMATH 
MANUFACTURING CO. * KERMATH LIMITED (CANADA) 
* PHOENIX BRIDGE CO. * PAOENIX IRON & STEEL CO. 

WILEY MANUFACTURING CO. 
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Dr. Palyi’s Page 





Each month on these pages Dr. 
Melchior Palyi, Consulting Econ- 
omist, answers readers’ questions 
on economics and finance. Address 
mail to: Editor, CONSULTING EN- 
GINEER, St. Joseph, Michigan. 


Competing with European Industry 


Are Tariff Barriers Necessary 


If our tariff barriers are lowered, as has been pro- 
posed, can American industry successfully compete 
with European products? 


Dr. Paty: I don’t believe that we should reduce our 
tariffs unless the Europeans reduce their trade bar- 
riers. European barriers are far more vicious than 
ours, which by comparison are but a moderate im- 
pediment to trade. 

Most of the products Europe sells here are specifi- 
cally and characteristically European. To affect our 
economy they must be sold in major quantities. For 
example, consider Scotch whiskey. I don’t think you 
can sell much more Scotch whiskey in this country 
with a reduced tariff than you do now. This is a 
luxury item catering to a limited market. It is doubt- 
ful whether a tarriff reduction would appreciably 
change this market or the demand. 

Nor would more European cars come in because of 
the ten per cent duty. The people who prefer those 
“little bathtubs on wheels” because they are a bit 
cheaper and more economical than the American car, 
buy them already. I don’t think European cars would 
make a dent in the American automobile market. 

Now there are certain products which the Euro- 
peans could export in a substantial way. Take bi- 
cycles for instance. The American bicycle manufac- 
turer is at a disadvantage because he doesn’t have a 
large market and therefore cannot fully benefit from 
mass-production economies. The European manufac- 
turer, on the other hand, produces for a much broader 
demand and so with lower costs can sell at a lower 
price. In this case the reported price differential is 
so large that European exports of bicycles to this 
country would probably double or triple and that 
would be bad for the American bicycle industry. 

There is another factor, not often taken into con- 
sideration, but one which I believe gives American 


industry a tremendous advantage over the Euro- 
peans. I am thinking of advertising. Much of the 
success in reaching and selling the American con- 
sumer lies in merchandising techniques, especially 
advertising. 

And when it comes to merchandising and adver- 
tising the European cannot easily compete with the 
American because he has neither the experience and 
know-how nor the money to promote his product. 

All in all, I cannot see how lower tariff barriers 
would appreciably affect American industry as a 
whole. We should not forget that American industry 
is still very adaptable and dynamic. In those cases 
where our manufacturers face cheaper goods and 
heavier competition they are flexible enough to look 
for new techniques or perhaps even new products. 
Just as technological progress is continually changing 
the face of American industry, so perhaps in a smaller 
way would increased foreign imports evoke changes. 


What type of man is the average European indus- 
trial manager? Is he an engineer, lawyer, financier, 
salesman? 


Dr. Patyt: If you look at top management you will 
usually find two types of men. One is the financier; 
the fellow who knows how to raise money and how 
to handle money. The other is the export manager. 

Exports are far more important in the European 
economy than they are in this country. There, it is 
not so much the problem of selling within the individ- 
ual country as it is the problem of selling abroad. The 
European countries being far from self-sufficient, it 
is essential to their existence that they earn the for- 
eign exchange necessary to buy commodities which 
they lack. And to earn foreign exchange means to 
export. 

While the export manager may be the key man, 
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it is important to emphasize the close teamwork be- 
tween production, engineering, finance and export. 


Which European country has recovered most, 
economically, since the war? 


Dr. Paty1: Germany is far ahead of any other Euro- 
pean country in terms of economic progress. Indus- 
trial production rose approximately 50 per cent in 
the six months following the currency reforms of 
1948. In the next four years the index of industrial 
output soared two and a half times. Since 1951 this 
rate of production rise has begun to taper off, but 
it is still moving upward. By comparison, the volume 
of industrial output in other European countries has 
practically remained the same in 1952. 


How much of this recovery is the result of Ameri- 
can post-war aid? 


Dr. Paty1: Germany received just about half of the 
amount Britain received in direct governmental aid, 
I would say roughly $4 billion. But remember that 
Germany paid occupation costs during this period 
which has reduced the value of the foreign aid to 
50 per cent of the nominal figure. Britain received 
twice as much directly and France received at least 
50 per cent more than Germany. I particularly make 
the comparison with Britain because Britain has 
about the same area and almost exactly the same 
population that Western Germany has today. 


Has Germany regained its pre-war position in the 
foreign market? 


Dr. Paty1: Germany was not very competitive be- 
fore the last war. In the 1930’s, under Hitler, Ger- 
many exports were largely carried by so-called clear- 
ing or barter agreements. The high-water mark of 
Germany’s foreign trade is the period during the 
1920’s. Germany has now regained the position she 
held before the advent of Hitler and she has re- 
gained this position in part at the expense of her 
competitors, primarily the British. 

How has Germany accomplished this? Well, for 
one thing, in spite of rising wage levels, the ratio of 
productivity of labor to wage costs is still better than 
in other western European countries. 

For example, a German electric equipment firm 
recently landed a $28 million order to build a tele- 
phone system in Venezulela—at our back door. 


We can look forward then to stiff trade competition 
from Germany in the future? 


Dr. Paty1: You certainly can. But don’t forget that 
we have a lot of advantages. In those industries which 
produce on a mass-production scale and where mod- 
ern materials handling equipment has increased out- 
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put per manhour, America cannot be challenged (un. 
less by artificial barriers of trade). 


How do you compete successfully in the interna. 
tional market? 


Dr. Patyr: There are several factors entering into 
international competition. To begin with you must be 
able to deliver the goods. One reason Britain loses 
out in competition is that she is not able to deliver 
on time and in many cases she cannot quote a fixed 
price. That is part and parcel of the British, may ] 
say, mess, due to the trade union and full employ- 
ment rule over England. 

Any number of times, Canadians, for example, 
would like to buy in Britain, but they can’t get a firm 
price or delivery date from the British company. The 
Germans and Americans can offer both definite de- 
livery and fixed price. And why can’t the British 


deliver? The answer is that they are overdoing every- 


thing. It is an overloaded economy which tries to do 
everything at the same time and therefore is over- 
employed. But that is a story in itself. 

More generally important is the question of price. 
The price question adds up to two factors. The one is 
the productivity of labor or the man-hour output. 
The other is the wage rate, the per-hour base of pay. 

In this country, we have on the average a higher 
output per manhour than any other country in the 
world. But our wages are much higher per manhour 
than in any other country. The question boils down 
to how production per manhour in relation to wage 
costs compares between the different countries as a 
means of evaluating their competitive positions. 


Do you believe we will be able to hold our foreign 
markets in the face of increasing competition? 


Dr. Patyr: We are certainly holding them now, and! 
believe we will continue to do so. In some things the 
Europeans can move ahead of us but by and large we 
have the leadership, and more so than we have ever 
had before. 

It is interesting to note that if we lowered our tar- 
iffs the effect might be to lower the prices on items 
which are presently not competitive with comparable 
European products. And with lower prices we would 
enhance our competitive positions in the South 
American, Middle East markets, and elsewhere. 

It’s Europe that is worried, and rightly worried, for 
it is they who must continue to meet the pace of 
American competition. 

From our standpoint it might be good horse-trad- 
ing to swap lower tariffs for the billion dollar subsi- 
dies of tax moneys presently granted to Europe in 
the form of foreign aid. 

As a concluding thought, if American industry 
were to lower just a little bit the prices of its goods, 
Europeans would be hard driven to compete. 
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Steam is literally the life-blood of our 
American economy. Through it, the 
energy in our store of fuels is made 
available in useable form. Steam always 
has been taken for granted because it’s 
cheap. But, with the need forthe greater 
efficiency of higher pressures and tem- 
peratures to overcome increased fuel 
and operating costs, major engineer- 
ing concentration is required on the 
problem of... 


KEEPING 
STEAM 
CHEAP 
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STEAM SEPARATOR 


...A key to greater fuel economy 


Economy-minded public utility and industrial 
Operators of steam generating equipment, to- 
gether with boiler manufacturers, have striven 
for years for higher pressures and temperatures 
necessary for greater fuel economy. At higher 
pressures, however, steam and water are harder 
to separate, making it more difficult to get good 
circulation and to obtain the clean, dry steam 
needed for top turbine performance. 

Thus, the benefits promised by higher pres- 
sures were being blocked by the threat of poor 
circulation and by increased carryover of mois- 
ture to the turbine—resulting in loss of turbine 
efficiency and increased down time for cleaning 
and maintenance. 

With one step, this barrier to the benefits of 
higher steam pressure was removed when B&W 
engineers developed the Cyclone Steam Sepa- 
rator, a-small, simple, stationary device with no 


complications or moving parts. Located inside 
the steam drum, the Cyclone—offered only by 
B&W —utilizes circulating energy to cause the 
moisture to whirl out of the steam. Clean, 
dry steam is sent to the superheater, and dense 
water is sent back to assist in circulation. 
Thus, users of B&W boilers, long before any 
others, were able to enjoy the economy of 
higher steam pressures. Today, there are more 
than 75 B&W natural circulation boilers in 
operation or under construction for pressures 
of 2000 psi and up. Some have 15 years of 
service behind them, and one unit with a design 
pressure of 2650 psi has been in continuous 
central station operation for 12 years. 
Bringing greater economy to users of steam 
by constant improvement of all the elements in 
steam generation is the guiding factor behind 
B&W’s Research and Development program. 
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The sx7# ELLIOTT uni 


@ Called a model plant, the Piqua, Ohio, utility has since its in- 
ception installed a succession of Elliott turbine-generator units. 
In 1933 two 4000-kw units started operation. Growing power 
demand brought the addition of another 4000-kw Elliott unit in 
1939. Further expansion in 1946 saw the installation of a 7500-kw 
condensing turbine-generator and a 1000-kw noncondensing unit 
supplying process steam to an 8-in. distribution line. But Piqua 
continues to thrive and grow, dictating the recent installation of 
their largest unit, a 10,000-kw Elliott turbine-generator unit. Be- 
sides the turbine-generators, other major and auxiliary equipment 
in the Piqua plant is also Elliott, making the plant one in which 
Elliott Company feels a deep and abiding interest. 


One end of the Elliott 12,000-sq ft divided water- > 
box surface condenser which serves the new 
10,000-kw turbine. In the immediate foreground, 
an Elliott 25-hp turbine, and in the middle dis- 
tance, an Elliott 25-hp motor, both driving conden- 
sate pumps. In the background, an Elliott 200-hp 
motor driving an induced-draft fan. 


Close-up of an Elliott 200-hp, 3600-rpm motor 
driving a boiler-feed pump. 
Ww 
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| for Piqua, Ohio 


THE BIG PARADE of Elliott turbine-genera- addition of the 10,000-kw turbine-generator 
tors at Piqua began in 1933 withthe two units _ unit in the immediate foreground. 


in the far background of the above photo, 


For complete details on Elliott turbine-generators, 
contact your local Elliott representative or write 
and is brought up to date with the recent _ Elliott Company, Jeannette, Pa. 


ELLIOTT Company FE 


STEAM TURBINE DEPARTMENT 


continued through several more installations, 
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Manufacturer Encounters Complaints 
When Modern Lighting Is Installed 


After completion of a new lighting system in the 
engineering department, Bucyrus-Erie, a manufac- 
turer of heavy road-building construction equip- 
ment, encountered a number of complaints from the 
workers. The new system was installed after re- 
search brought out the fact that existing lights pro- 
duced only 20 footcandles on a horizontal plane— 
a light level not unusual, but considerably below de- 
sirable standards for drafting rooms. 

Recessed fluorescent units, manufactured by Solar 
Light Manufacturing Co., were installed in the 60 x 
130 ft room to increase the lighting level to 130 foot- 
candles on a horizontal plane. 

Test photos show a definite contrast in light in- 
tensity between the old and new systems, and em- 
phasize a noticeable decrease between the shadew 
and shadowless areas. 

When the new lights first went into use, employees 
complained that they were too bright. To overcome 
this reluctance to change, and to accustom workers 
to the proper level of illumination for the task at 
hand, a gradual process of educating workers was 
undertaken. A staggered pattern of lighting, shown 
in the illustration at the rear of the drafting room, 
was employed to produce a more gradual change. 

Workers soon became accustomed to the higher 
level of illumination, and are now wel! satisfied. The 
staggered system is no longer in use except for clean- 


ing purposes at night. 
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NEWS 


Briefs of current interest to the consulting profession 





plus notes on new equipment in the field of engineering 





Westinghouse Leaves 
Stoker Manufacturing Business 


Westinghouse Electric Corp. is leaving the indus- 
trial stoker manufacturing field. Arrangements have 
been made for renewal parts and stoker service to 
be supplied by Detroit Stoker Co. of Monroe, Mich. 
In making the announcement, J. K. Hodnette, vice- 
president of Westinghouse, stated that the agree- 
ment does not include the sale of plant facilities at 
Attica, N. Y. 

The company will continue to operate the stoker 
manufacturing plant and foundry until all contracts 
for complete stokers, currently on the books, are ful- 
filled. Completion of contracts is expected within 
three to four months. Beyond that, Mr. Hodnette 
stated that future plans for the Attica plant have not 
been definitely formulated. 

“Westinghouse is relinquishing its stoker manu- 
facturing business only after long and serious con- 
sideration,” he said. “We feel that it is not now close- 
ly enough related to our other activities to justify our 
continued participation.” 





Five Unit Conveying System 
Handles Coal in New Power Plant 


More than a fifth of a mile of rubber-covered belt 
is used in a coal conveying system for the new Cen- 
tral Electric Power Cooperative power plant at 
Chamois, Mo. The system, manufactured by The 


(Continued on page 56) 
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“PLAY IT SAFE’... WITH 
PRESSURE 
VESSELS 


by the 


POSEY IRON 
WORKS, INC. 


Forty-three years of experience is built into 
your pressure vessels when they’re fabricated 
by Posey Iron. Our range covers low and high 
pressures in large and small vessels... for 
both liquids and gas. Posey Iron engineers 
and executives are old hands at code and high 
specification work. All standard codes are 
: : met—including ASME; API-ASME; API. 
Want pressure vessels that put a premium 
on safety without adding a premium to the It pays to add the name of Posey Iron to your 
price? Then note and file this name and list of potential suppliers. Write us today for 
address: POSEY IRON WORKS, INC., information about this company and its 
LANCASTER, PA. installations in your industry. 
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POSEY IRON WORKS, INC. 


Sleel #Klale Lhtvesten 


a Rew 6 ee 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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Conveyor System for New Power Plant 





—Starts on page 54 





Fairfield Engineering Co. and designed to specifica- 
tions of H. A. Kuljian Corp., consists of five units. 

Railroad cars first dump their coal into a pit where 
it is picked up by two horizontal belts. These 36 in. 
wide belts deliver coal to a 30 in. wide, 148 ft long 
conveyor which carries it up an 18 degree incline to 
a crusher building. A magnetized pulley is used to 
take out tramp iron. Coal is crushed to correct size 
with rotating metal rings. Controls then determine 
whether the coal will be carried out to be stock- 
piled or transported to the bunkers. 

The coal bound for the boilers is carried on a 301 
ft conveyor from the crusher house to the generat- 
ing station. It is then delivered to a 50 ft horizontal 
conveyor. An automatic self-propelled tripper on 
this last conveyor fills bunkers one at a time. 

Belts carrying coal to the crusher travel at a speed 
of 300 fpm, giving them a capacity of 200 tons per hr. 
Electric motors, ranging from 5 to 20 hp, are used 
to drive the system. 
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Glass Lining Combats 
Corrosion of Steel Stacks 


Corrosion is an important factor in shortening the 
life of industrial stacks, now made overwhelmingly 
of steel rather than masonry. It has been estimated 
that over 5000 steel stacks are replaced annually in 
the United States. 

To combat this condition, A. O. Smith Corp. re- 
ports that it is conducting research on the use of 
fused glass lining for steel stacks. For some time, 
this company has been fusing glass to steel in the 
manufacture of vessels ranging from water heaters 
to huge beer storage tanks. 

Employing techniques developed in its ceramics 
laboratory, the company coated both the inside and 
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the outside of a 44 ft stack section with glass linings 
of approximately .005 in. thickness. A special acid- 
resisting glass was used to combat the normal cor- 
rosion of metal caused by acid condensate in the 
smoke. Bonding of these linings took place at 1600 F. 
The lined section will be used to form the top por- 
tion of an 85 ft powerhouse stack at the company’s 
Milwaukee plant. The 3 ton section is shown in the 
illustration being hoisted by a 120 ft boom crane. 





Swiss Firm Grants Manufacturing 
Rights to American Company 


Broad sales and manufacturing rights for the 
North American continent have been granted the 
Cleaver-Brooks Co., by Escher Wyss Co. of Zurich, 
Switzerland. The latter company is among the 
world’s oldest and largest designers and manufac- 
turers of Kaplan, Francis, and Pelton type hydraulic 
turbines, pumps, steam and gas turbines, centrifugal 
and axial flow compressors, heat exchange appar- 
atus, and evaporation equipment. It operates plants 
at Zurich, Switzerland; Ravensburg, Germany; 
Schio, Italy; and Boksburg, South Africa. 

Among the factors reported to have contributed 
to granting the rights to Cleaver-Brooks is the part 
taken by this company in the development of the 
compression evaporator. This evaporator, some- 
times termed a “heat-pump” machine, is finding 
widespread application in the fields of evaporation 
and concentration. One of the largest such units in 
the world is shown in the illustration. Heart of the 
compression evaporator is the compressor. It was 
Cleaver-Brooks’ world-wide search for the most ad- 
vanced compressor designs, and the finding of such 
designs at Escher Wyss, that first brought the two 
concerns together. 

Another contributing factor was the American 
firm’s research in the concentration and disposal of 
spent sulfite liquor in paper mills. Concentrated 
liquor has a high fuel value, and has been widely 
used in certain European countries due to the rela- 
tive scarcity and higher cost of other fuels. A major 


(Continued on page 58) 
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Powermaster’s 83% efficiency guarantee. 


This battery of 350 HP Powermaster boilers handles the steam 
requirements at the Bayshore, L. I., plant of the Fairchild Engine 
and Airplane Corporation. A.S.M.E. tests at the plant surpassed 
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GUARANTEE 
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GUARANTEES 


83% minimum efficiency with No. 6 Oil 


guaranteed only by /Zwsrmase*. 


The “pay-off” on a boiler is its operating efficiency! 


Take a look at this typical efficiency curve of 
Powermaster ...then compare A.S.M.E. tests 
with those of any other boiler! At less than full 
load (which is normal in field operation) notice that 
Powermaster efficiency actually increases. 


There’s a reason for such efficiency. The 
Powermaster is the development of 68 years’ 
experience in boiler manufacture. Continuing 
research and progressive engineering have con- 
sistently been reflected in Powermaster design: 


Fousrmates 
PACKAGED AUTOMATIC BOILERS 
In sizes to 500 HP; pressures to 250 psi. 


e FIRST to provide the Voriflow air-atomizing burner. 

e FIRST to provide full modulating cam control. 

e FIRST to provide immediate change-over from oil 
to gas firing. 

e FIRST to provide a complete packaged unit. 


Point-by-point, Powermaster welcomes com- 
parison. Before deciding on a new boiler for your 
plant, be sure to get the facts on the new 
Powermaster with Voriflow combustion. Just 
drop us a line and we'll be glad to send you 
complete information. 





ORR & SEMBOWER, INC, ¢ Established 1885 « 800 MORGANTOWN ROAD, READING, PENNA. 


JUNE 1953 
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Swiss Firm Grants Manufacturing Rights 
—Starts on page 56 


aspect in the concentration of such waste liquors is 
the problem of corrosion and scaling in the evapo- 
rators. Escher Wyss has done considerable work in 
this connection. 

The arrangement between the two companies will 
entail the Americanization of Swiss designs, and the 
establishment of sales and service organizations. 
In anticipation of expanded production, Cleaver- 
Brooks is pressing new construction at its main plant 
in Milwaukee to ready approximately 50,000 sq ft of 
factory space. Production of the new lines is sched- 
uled to start in the last half of 1953. 





New Steam Plant Reduces 
Production Costs at Menasha Utility 


Operation of a new steam power plant, supplant- 
ing a combination of diesel-generated and purchased 
power, has enabled the City of Menasha, Wis., to re- 
duce total production costs 26 per cent. 

In 1948, the last full year of operation with diesel 
generation and purchased power, the total load of 
19,812,816 kw-hr cost $240,772.67 to produce and 
purchase. In 1952, two new 4000 kw turbine-gener- 
ators turned out 24,813,600 kw-hr and production 
costs, including an additional 167,700 kw-hr of 
diesel-generated power, amounted to only $226,- 
533.16, a 6 per cent reduction in total costs. Cost per 
kw-hr was cut from 12.13 to 9.07 mills, a reduction of 
26 per cent. 

First operated as a municipal utility in 1905, the 
plant originally boasted three 75 hp diesels, two of 
which drove pumps for the water system while the 
third drove a 60 kw generator. By 1930 the plant had 
grown to the point where it contained two 600 hp and 
two 1200 hp engines. The water pumps had since 
been converted to electric motor drive. 

By 1938, output had reached 9,166,890 kw-hr, and 
in that year a contract was signed with Wisconsin- 
Michigan Power Co. for purchased power. The 
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municipal plant handled the base load and the pub. 
lic utility carried the peaks. 

By 1946, further growth of the city increased total 
output to 16,360,388 kw-hr, and the Water and Light 
Commission wisely hired a firm of consulting engi- 
neers to make a detailed study of load conditions 
and to make recommendations. 

With peak loads approaching the 4000 kw mark 
and showing no signs of tapering off, the recom- 
mendation was to construct a coal-fired steam gen- 
eration plant with sufficient capacity to handle the 
entire load. The recommendations were accepted 
and construction was started in July of 1948. The 
first 4000 kw turbine-generator, manufactured by 
Worthington Corp., was placed in operation in 
November, 1949. By this time peak loads had passed 
the 4000 kw mark and a new peak of 4790 kw was 
reached a few days after the new unit went into op- 
eration. A second identical turbine-generator was 
put into service early the following year. 


Detroit Edison Will Install 
World’s Largest Turbine-Generator 


The largest steam turbine-generator unit in the 
world will be installed in the new River Rouge Sta- 
tion of The Detroit Edison Co. The turbine, to be 
manufactured by General Electric Co., will be rated 
at 260,000 kw. It will be a cross-compound, double- 
flow, reheat type. Its generator, rated at 353,262 kva, 
is designed for conventional hydrogen cooling. 

Steam will enter the high pressure turbine at 2000 
psi, and 1050 F. Exhaust steam, at about 720 F, will 
be returned to the boiler to be reheated to 1000 F 
before entering the low-pressure side. 


(Continued on page 60) 








GIANT GEAR REDUCERS FOR STEEL MILL 


Among the largest in the giant class of worm gear speed re- 
ducers are these two units designed and built by De Laval 
Steam Turbine Co. for Mesta Machine Co. Units have a reduc- 
tion ratio of 26 2/3 to 1. Each will be driven by a 200 hp, 410 
rpm motor coupled directly to the input shaft. 
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Gives Users Many Distinct ApDvVANTAGES 


Opposing action of the alternate traveling and stationary grates creates a 
porous, active fuel bed, packed lightly against the incoming coal. Even depth 
from side to side, and front to rear simplifies draft problems. Windbox pres- 
sure rarely exceeds .75’’. Coal is burned in the fuel bed not in suspension, 
avoiding smoke and fly ash. Saves cost of collecting equipment. Travel of fuel 
bed across the grates diminishes as combustibles burn out. Burning coal 
occupying space “A” requires only space “B” further on. Ash works to the 
bottom. No clinker formations. Radiant effect not impaired. Highly efficient at 
high or low ratings. Burns any bituminous or semi-bituminous coal. Bulletin 
No. 501 describes performance under various conditions. Send for a copy. 


“STOWE 


Manufactured ing THE JOHNSTON & JENNINGS CO. © 6917 Bessemer Avenue * Cleveland 27, Ohio 
..., Diuiséon of PETTIBONE MULLIKEN CORP... . 
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Package Water-Tube Steam Generator 
Features Divided Second Pass 


To provide for efficient operation at low firing 
rates, Superior Combustion Industries, Inc., has in- 
corporated dual induced draft fans and a divided 
second pass in a new package steam generator. By 
shutting down either of the fans, the manufacturer 
states it is possible to operate efficiently at lower fir- 
ing rates than are generally considered practical. In 
addition, the specially designed induced draft sys- 
tem is said to provide cleaner, quieter operation and 
to insure positive purging of the combustion cham- 
ber before and after firing. 

Quick steam properties are said to result from the 
“A” type construction used. In addition, the tube 
layout protects the steam drum from direct impinge- 
ment. Ample hydrostatic head assures rapid circu- 
lation and quick response to fluctuating load de- 
mands. An unobstructed firebox floor simplifies de- 
tails of installation. 

Units are built on a structural steel base, thus 
eliminating the need for brick settings, special 
foundations, or pits. Refractory, insulation, burner, 
controls, inter-connecting piping, and wiring are in- 
stalled at the factory. Nine sizes, for pressures up to 
400 psi, range from 5300 to 33,000 lb steam per hr. 
Fully automatic firing with oil, gas, or stoker coal 
is available. Units can be furnished for permanent 
outdoor installation. 


Report Analyzes Industrial 
Potentialities of Southern Illinois 


Development of southern Illinois has been so 
concentrated on coal that most of the area’s other 
substantial resources have been seriously neglected. 
Technological development in mining has resulted 
in continuously greater mechanization, and this in 
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turn has generated unemployment since there are 
few local enterprises to absorb the unemployed. 

This pool of available man power is in a region 
rich in mineral, forest, and agricultural resources. In 
addition, the district offers low power rates, a plen- 
tiful supply of natural gas from three major pipe- 
lines, and transportation via eleven railroads, the 
two major inland waterways, and good highway 
facilities. Such a combination provides outstanding 
opportunities for profitable establishment of many 
industries, according to a 346-page report prepared 
by Chicago and Eastern Illinois Railroad. 

Entitled, “Industrial Potentialities of Southern 
Illinois,” the report contains numerous maps, pic- 
tures, and diagrams to analyze conditions likely to 
be encountered by operators of business in this area. 
Important subjects such as the area’s population, 
market resources, climate, utilities, transportation, 
manufacturing and shipping costs, wages, margins 
of profit, employment, and prospects for various in- 
dustries are described in detail. Although the con- 
clusion is drawn that advantages far outweigh dis- 
advantages, the latter have not been overlooked and 
are presented in a factual manner. 





New Type Insulation 
Permits Quick Installation 


Many unusual and different features are listed by 
the manufacturer, Gustin-Bacon Manufacturing Co., 
for a new one-piece, molded, fine glass fiber pipe in- 
sulation. The product is composed of fine, blown 
glass fibers bonded with a phenolic resin and molded 
into one-piece sections. 

It can be quickly and easily spread at the seam to 
snap over a pipe. Flexibility and resiliency are two 
important features which minimize breakage, pow- 
dering, crumbling, or bending out of shape. In ad- 
dition, it is 4 to 10 times lighter than other types of 
insulation, and possesses good thermal efficiency. 

Faster installation is said to be possible since the 
product is supplied in 6 ft lengths instead of the con- 
ventional 3 ft lengths, and also because it can be 
quickly and accurately cut with an ordinary knife. 
The new material can be painted for the sake of ap- 
pearance, left as is, or finished as desired. It will not 


(Continued on page 62) 
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This new Yarway water gage assembly has been 
developed to meet the demands for greater depend- 
ability, longer life, and more accurate readings 
in high pressure service. 


The gage glass inserts are of the Yarway pressure- 
sealed ‘floating assembly type’’. Yarway Welbond 
gage valves are used. Greater flexibility is gained 
by using two independent inserts, and by inter- 
connecting expansion loops (see above). 


The short connection to the drum assures greater 
accuracy of the gage reading, and the lower 
flanged connection eliminates a stuffing box. The 
upper flanged loop connection between the insert 


NEW SEPARATED-DES/GN WATER GAGES 


YARNALL-WARING COMPANY : 106 Mermaid Avenue, Philadelphia 18, Pa. 

















and gage valve allows expansion and contrac-: 
tion of the various components. 


The tie bar-type water column linking the gage 
valves provides circulation to keep gage nearer 
drum temperature. 


Yarway Type ‘‘M” Illuminators on 
the gage inserts cause the meniscus 
at water level to “shine like a 
star’. This illuminator is especially 
effective in penetrating deposits 
on gage glass, dust particles in 
air and extraneous light. 


For full information, write foz 


Yarway Bulletin WG-1811. 


type gage 








Yarway Single Insert 


for 


medium range of 
visibilities. 





New Insulation Snaps Over Pipe 
—Starts on page 60 


rot, mold, decay, or absorb moisture. It resists the 
attack of most acids and alkalies and is not corrosive 
to metals. It is recommended for all heated piping 
applications up to 350 F, as a second insulating 
layer in high temperature applications, and for all 
types of low temperature applications. 


Transformer Takes Overloads 
For Extended Periods 


To take overloads for longer periods of time, 
Marcus Transformer Co., has designed a dual-rated, 
dry-type, heat-proof, insulated transformer. Blowers 
mounted in the housing, and a thermostat located in 
the coils, permit the double rating. 

One rating covers operation without the blowers 
functioning, at which time the unit is naturally cool- 
ed. When heat reaches a certain level, the thermo- 
stat activates blowers to provide forced-air cooling 
which automatically increases the transformer’s 
rating by 334% per cent. Baffles direct the moving air 
over and through the coils. Air vents are located 
front and rear, and top and bottom. Ratings are from 
100 to 3000 kva in voltages to 15,000 v. 


New Company Will Manufacture 
Rubber Product for Asphalt Roads 


Formation of Rubarite Incorporated, a company 
which will manufacture and sell synthetic rubber 
powders for use in asphalt roads and other bitumi- 
nous applications, has been reported by the joint 
owners, the Goodyear Tire & Rubber Co., the Na- 
tional Lead Co., and the Berry Asphalt Co. 

Rubarite, a free-flowing, unvulcanized synthetic 
rubber product, was developed by Goodyear with 
the cooperation of Berry Asphalt and the Baroid 
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Div. of National Lead. The compound has recently 
been used on a number of heavily traveled test 
roads. Results of the experiments indicate consid- 
erably less frost damage to road surfaces. In addition, 
this new paving material has more immunity to heat, 
is less sensitive to variable weather conditions, and 
will wear longer under heavy traffic. 

One of the problems encountered in the use of 
rubber in asphalt has been the need for a practical 
method of manufacturing a finely divided and free- 
flowing rubber powder. This has been solved by co- 
precipitating a synthetic rubber latex and extremely 
small particles of barytes. The rubber is so distrib- 
uted and separated by the barytes that it readily 
amalgamates with asphalt, either by heat or friction, 
or by a combination of both. 

Plant facilities to manufacture the new produet 
are now under construction at Magnet Cove, Ark. 
Headquarters for the new company will be located 
in the Board of Trade Building in Chicago. 


Official Discusses Problems 
Of Downtown Traffic Congestion 


Downtown real estate values could slump drasti- 
cally in the next few years if traffic congestion con- 
tinues to grow at its present rate, according to E. E. 
Kearns of the General Electric Urban Transit Au- 
thority. Speaking at a recent meeting, he pointed out 
that real estate boards and owners of business area 
property are becoming alarmed over the impact of 
traffic congestion and lack of parking space. 

Many business men, according to Kearns, place 
prime emphasis upon wider streets, new high-speed 
freeways, and increased parking spaces. Such a pro- 
gram only begets more traffic congestion, thus slow- 
ing the movement of people and goods, and making 
access to their locations even less convenient. “When 
this dismal fact dawns upon them, their urge is to 
flee to multiple suburban locations.” 

According to Kearns, decentralization is not a per- 
fect solution since it carries the expense of multiple 
buildings and organizations, coordination of volume 
purchasing and distributing, longer inventories, 
provision of vast parking areas, and oftentimes, 
transfer of traffic congestion to the new locations. 

Pointing out his philosophy of moving people 
rather than vehicles to relieve congestion, he said 
that transit companies should be assisted in provid- 
ing a service to make “preference riders out of pref- 
erence drivers.” To do this, he recommended in- 
creasing transit speed by 50 per cent. “What a whale 
of an impact this would have on most operating costs 
and on improved attractiveness to the rider.” 

To speed up transit, Kearns suggested: elimination 
of parking on transit streets; elimination of turns at 
transit stops; confining loading and unloading of 
trucks to selected hours; maximum use of the selec- 
tive stop system; adoption of modern traffic signals 
and techniques to speed flow on transit streets; en- 
forcement of traffic regulations on transit streets; 
and possible allocation of special transit lanes in 
each direction. 
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For structural and steel plate assemblies 
— shearing, braking, machining, rolling, 
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Engineers Need Ethical Discipline 


—Starts on page 40 


with no recourse for delays and revisions that the 
government men well know they can cause. Its very 
atmosphere is shabby; no citizen should have to cope 
with a caveat emptor attitude from his own govern- 
ment when even big business is scorning it. This 
whole procedure sneers at and smears any claim for 
professional recognition. 

Perhaps the government does have the right to 
avoid drafting-room expansion by buying drawings 
and specifications, plus an alibi for whatever may 
go wrong. But such hack work, with the client’s 
dictating conditions and fees, will have to argue long 
with the other professions for professional recogni- 
tion. 

How are the other professions being treated by 
their fellow members in government? Would an emi- 
nent surgeon have the medical staff of a government 
hospital say to him, “We’ll make all diagnoses and 
lay the patient on the operating table. You come 
in, cut what we tell you, leave, and we’ll pay you 
$25.00. We will supervise the patient’s recovery— 
unless there is a relapse!” 


Dual Discipline at Work 


Surely if such practices continue by and toward 
engineers, it will be impossible for us to say to 
clients, “We have professional obligations of safety 
and effectiveness, to ourselves, to you, and to the 
public—these are the conditions and this is the fee.” 

The great reaches of our country and its growing 
population call for corporate, institutional, and gov- 
ernmental activities of magnitude. Size, with the 
technological bases for building-services and pro- 
ductive processes, make it necessary that skilled 
men be put in charge of operations and maintenance. 
The result is the growing development in private and 
public fields of regularly employed staffs of engi- 
neers. These not only supervise routine operations. 
They can and do design new structures and proc- 
esses. 

What is this doing to the profession? 

The volume of engineering is increasing. More en- 
gineers are needed than are available—and we have 
the astonishing paradox of an increasing erosion of 
the professional status of those in independent prac- 
tice and in salaried employment! 

Here is an illustration that covers all the aspects. 

Jan Johnson, we will call him, who has an archi- 
tect for a partner, was asked by a railroad to discuss 
the modernization of a passenger station in a popu- 
lous city. The starting premise was that Johnson’s of- 
fice would make the new layout and building 
sketches, and the railroad’s engineers would take it 
from there. In a prompt disciplining of himself and 
his prospective client, Johnson refused to do merely 
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the part of the job the railroad’s engineers could not 
do. The railroad had been ordered by the State Com- 
mission to provide “adequate facilities.” Johnson 
ended up with the full job, including supervision, 

Johnson’s preliminary layout abandoned the old 
station and the four blocks of trackage in the busi- 
ness district for a site on its western edge. A new 
station would sit in the air above the tracks between 
the two outer viaducts, facing a plaza tied to the in- 
ner viaduct at street level. It showed a connecting 
viaduct skirting the station from the rear of the plaza 
to the outer viaduct. 

When Johnson took his studies to headquarters, 
the Chief Engineer was enthusiastic over the re-lo- 
cation and the air-right treatment for passenger ac- 
cess to and from trains. “But,” he said, “we will omit 
the connection between the viaducts—this railroad 
has always refused to build streets. If we do it in one 
town, we are wide open all over our system.” 

After Johnson explained the aggravated traffic 
problem, the Chief Engineer admitted, “You are 
right. Take it to the President and see what you can 
do with it. But don’t tell him you have talked to me.” 

Johnson got the same answer from the President: 

“T like the connecting street—but it’s against the 
policy of the railroad.” 

Johnson pointed out that he could not face his col- 
leagues or the people of the city without making a 
way to bleed off the extra concentration of traffic the 


station would bring on one of the narrowest and 
most crowded streets of the city. “Proper use is the 
assumption for all design,” he told the President. 
“T will have to resign the job.” 


Gets "Go Ahead" 


Then Johnson added, “There has been a lot of 
publicity about the station. The papers will ask me 
why I resigned. I will have to tell them—and you 
can tell the people and the State Commission that 
you know this street should be added, but you are 
not putting it in.” 

The President held up his hand with, “Don’t do 
anything hasty. Let me talk this over with our Ex- 
ecutive Committee.” 

A week later Johnson was told to go ahead. 

After completion, the President wrote Johnson, 
“You gave us economy, serviceability, and appear- 
ance we could not have got ourselves. We are in- 
debted to you for insisting on the connecting via- 
duct.” 

Later, Johnson asked the Chief Engineer why he 
had not gone to bat with him for the new street. “You 
touched,” he said, “on a subject then so sore with the 
railroad that I was not going to risk their telling me 
to shut up or get out. I have been here too long to 
start over again.” 

A dismaying number of instances in manufacturing, 
utilities, highway work, state and federal agencies, 
can be cited to show the loss of professional inde- 
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Propeller type ventilating fans 
deliver large volumes of air at 
low resistance and low current 

consumption. All wheels are 
machine balanced for smooth, 

vibrationless operation. Made in 2 
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applications. Pressed steel panels 
provide rigid support and simplify 

installation. Totally enclosed 
motors mounted in heavy welded 
wire safety guard. Wheel 
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Direct or belted drive. Capacities 
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and close automatically to 
protect fan against the weather. 
Separate louvers for wall 
mounting also available. 
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pendence by inside and outside engineers—and the 
loss of the self and the employer discipline which is 
the core of professional status. 

When we examine the rosters of our Founder 
Engineering Societies, it looks as if at least 95 per 
cent of their combined memberships are salaried 
employees, outside of private practice. I doubt if 
over one per cent of the nearly 500,000 in the nation 
who are countable as engineers are the responsible 
men in private practice. 


Integrity at Stake 


Can these few weave a cloak of professional status 
that will hide the contradictions that occur among 
the hundreds of thousands in corporate, institution- 
al, and governmental employment? Can even those 
in independent practice long wear the professional 
symbol when many among them accept the unpro- 
fessional dictates of corporate and governmental 
strength? 

To weigh this problem we must understand the 
realities faced by engineers who serve corporate 
and governmental employers. The viewpoints of 
these employers are conditioned by the necessities 
of business, political, and institutional objectives 
that have nothing to do with engineering. Their 
staffs of technical people are supplements. Whether 
inside or outside engineers are used to design struc- 
tures and processes, the owners are buying operating 
tools. Appearance, economic selection, operating 
balance, and future adequacy often are glossed over 
in the absorption with immediate needs. 

The avoidance of such omissions is the province of 
engineers. But when these are salaried men, the 
weight of directing authority often silences them. 
Certainly not all engineers in corporate and govern- 
mental employment subordinate their opinions. But 
ask a physician for the odds on his calling’s remain- 
ing a profession if 95 per cent of its members should 
give up their independence, insured by scores of 
patients, for an outside employer. Doctors speak of 
these as “Having left the profession” . . . not because 
they sign away any rights; but because every one 
who becomes a yes-man damages himself, his em- 





ployer, and his profession as a whole. 

Such conditions extend also to engineers in pri- 
vate practice. How many of these let clients choose 
the kinds of service and fees? 

When we find that corporations, institutions, and 
governmental bodies are doing design with staffs 
too confined to inside routine to keep up with out- 


side trends and developments ... when outside 
and inside engineers know that those who use them 
are inviting setbacks and losses because engineer- 
ing decisions are dictated by employers who are not 
engineers . . . what then of a profession? Does a 
doctor say “Yes, sir” to a patient who prescribes for 
himself? 

Listen to the agent for a labor union telling an em- 
ployer, “We are calling out your engineers, drafts- 
men, and technical workers.” 

Does that mean we, as engineers, cannot influ- 
ence employers, engineers, and labor unions to a 
course that will avoid the status accorded by the 
public when onlookers say, “Sure .. . engineers 
are in the labor crowd”? Certainly we face no 
theoretical ghosts in the spectres that stalk our 
profession! 

Let us agree that in an expanding technology, 
with the demands of a growing population for its 
products and services, an engineer will eat. We are 
considering here his dignity’. . . his need to have 
mental integrity recognized as the essential for safe 
and effective solutions to the wants of man. We are 
considering whether those who use an engineer 
will seek and respect his judgment in the use of his 
product, or hire him only to make drawings and 
deliver figures as ordered. We are considering the 
grounds engineers and the public will have to regard 
engineering as a profession. 

To insure those grounds, the engineers both on 
payrolls and in private practice need help. Can they 
get it? Where? Can we ask them unaided to risk the 
sacrifice of jobs or clients for a principle? 

This is not a one-man job — but when enough of 
us want to insure our professional status, we can— 
with pride in ourselves and with gain to all whom we 
serve, employers or clients. 


FROM THE CANONS OF ETHICS FOR ENGINEERS 


The engineer will act in profes- 
sional matters for each client or em- 
ployer as a faithful agent or trustee. 


He will act with fairness and 
justice between his client or employer 
and the contractor when dealing 
with contractors. 


He will make his status clear to 
his client or employer before under- 
taking an engagement if he may be 


called upon to decide on the use of 
inventions, apparatus, or any other 
thing in which he may have a finan- 
cial interest. 


He will present clearly the con- 
sequences to be expected from devi- 
ations proposed if his engineering 
judgment is overruled by non- 
technical authority in cases where he 
is responsible for the technical ade- 
quacy of engineering work. 
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Engineering Study of N. Y. 


— Starts on page 42 


had to do with public health. It was decided that in 
addition to matters of economy and efficiency in the 
Department of Health, the survey should include an 
intensive review of the types of health services 
rendered by the City as a whole in the light of cur- 
rent needs and scientific advances, with special em- 
phasis on current and projected activities not only of 
the Department of Health, but also of other City de- 
partments and outside agencies rendering public 
health services. 

Just as the management survey did not enter 
the realm of broad policy, it did not enter into the 
actual installation of proposed new methods and 
routines. This decision was reached not only on 
the basis of budgetary and time limitations, but 
also on the premise that installation enters the 
realm of actual operations and is not within the pur- 
view of a committee explicitly established as an ad- 
visory and recommending agency. There was also 
the conviction that implementation of recommenda- 
tions must be effected by the departments them- 
selves, not by an outside group, since the continuing 
activities of the departments must be devoted to 
them. Implementation requires close and constant 
contact with the departments’ everyday problems, 
obtainable by outsiders only at prohibitive costs. To 
achieve prompt and effective results, of course, out- 
side help, when required, should come from appro- 
priate engineering and consulting firms under ar- 
rangements which make them directly responsible 
to the head of the operating department concerned. 

Again, as with policy and programming, certain 
exceptions to the above line of action were made. 
The project on position classification and pay was 
designed to go a long way toward actual instal- 
lation, with development of a comprehensive set of 
position classses and salary ranges, and complete, 
detailed lists of all employees covered, indicating 
the specific positions into which they were to be 
placed. This degree of detail was decided upon be- 
cause it was felt that the logical department for this 
sort of project, the Civil Service Commission, was 
not geared to initiate the project and carry it through 
its first stages. Similarly, pilot installations on rec- 
ords management were undertaken by the Commit- 
tee in five City departments, because of the new 
techniques employed, and again because no depart- 
ment existed which could logically initiate the work 
on the scale required. However, the City’s Division 
of Analysis and the Municipal Reference Library 
contributed personnel to the project, and the two to- 
gether are now carrying on the task of City-wide in- 
stallation. 

Although actual installations were avoided as a 
general rule, this does not mean that the studies 
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were merely exploratory and diagnostic. Explora. 
tory and diagnostic studies were indeed undertaken, 
but these were followed up with additional studies 
of sufficient penetration that recommendations could 
be made in specific terms, sufficiently .detailed for 
action along clearly indicated lines. Studies of office 
machine applications, for example, resulted in defi- 
nite outlines of procedural changes, basic types of 
forms and forms flow, and machine recommenda- 
tions in terms of specific manufacturers’ types and 
numbers required. Similarly, studies of inspections 
and licensing were set up to show in definite terms 
the areas where fees should be revised, the frequen- 
cies with which inspections should be made, how 
inspections should be combined, and economies 
which should be effected in license issuance. 


Organizing the Studies 


With the foregoing as a general and broad concept 
of what the management survey as a whole was de- 
signed to undertake, the next problem was to deter- 
mine the specific areas to be examined in detail. 
Even with a budget of over $2 million designated in 
advance, detailed studies of all departments in the 
City were out of the question. 

Moreover, the management survey was conceived 
as an undertaking of a temporary committee, not a 
continuing project of a permanently established 
staff of the City government. Accordingly, decisions 
had to be made as to the departments and functions 
to be examined and the intensity of study to be at- 
tempted. 

Fortunately, the Committee had the advantage of 
previous studies by the Division of Analysis of the 
Bureau of the Budget, established in June, 1947, as 
the City’s continuing management-improvement 
agency, and of the studies in five City departments 
conducted by the Citizens Budget Commission and 
reported upon in 1948. 

The Analysis Division was represented on the 
Mayor’s Committee by the then Assistant Director 
of the Budget, under whose direct supervision the 
Division had been set up and conducted. Close liai- 
son was thus established, and that Division con- 
tinued in close contact with the work of the Mayor’s 
Committee throughout the period of the survey. It 
assisted on certain of the studies by assignment of 
personnel, and conducted for the Committee one of 
the studies on the Civil Service Commission. 

The Citizens Budget Commission was represented 
on the Committee by its president and board chair- 
man, with its executive director taking an active in- 
terest in all the studies. 

Experience in City affairs of other civic groups 
represented on the Committee was also drawn up- 
on—the Commerce and Industry Association, Citi- 
zens Union, League of Women Voters, and Citizens 
Committee for Children. 

The Committee’s studies viewed as a whole may 
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How Worthington Engines helped Boston 


improve its waterfront sanitation 


Thanks to Boston’s new Nut Island Sewage Treatment 
Plant—one of the most modern and efficient in the country 
—95 million gallons of raw sewage a day will no longer 
discharge into Quincy Bay. The plant is representative of 
the fine job being done by Massachusetts’ Metropolitan 
District Commission in keeping clean the harbors and 
waterfront in the Boston area. 

Driving the large blowers used for aeration as well as the 
generators that supply the plant’s electric power are four 
large Worthington dual fuel engines and one gas engine, 
totaling 2,916 hp. The dual fuel engines are designed to 
operate as either gas Diesels utilizing the sewage gas gen- 
erated in the treatment process, or oil Diesels. Should the 
gas supply fail in an emergency, the engines will automati- 
cally switch to the oil fuel and continue to operate. Four of 
the plant’s main sewage pumps are of Worthington mixflo 
type, each designed to handle 83 million gallons per day. 

Find out how modern Worthington engines—dual fuel, 
gas or Diesel—can solve your problem. Write, stating re- 
quirements, to Worthington Corporation, Engine Division, 
Buffalo, N. Y 
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ENGINE STARTING 
CIRCULATING PUMPS 
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COMPRESSORS PUMPS 


Main camshaft gear. Slots 
in gear provide single adjust- 
ment for retarding or ad- 
vancing injection timing of 
all cylinders simultaneously. 
Final gear adjustment 
secured with castellated 
locknuts wired after final 
tightening. 


Free floating idler gear. 


Split gear keyed on crank- 
shaft. Permanent adjust- 
ment for perfect alignment 
with idler gear is easily 
accomplished. 


WORTHINGTON HELICAL STEEL GEAR TRAIN 
used on these Worthington dual fuel engines... 
1. Provides accurate and positive control of engine timing. 
2. Is located at flywheel end of engine for smooth gear operation 
as power impulses are absorbed by the flywheel. 
3. Uses controlled automatic oil jet lubrication that eliminates wear. 
4. Assures correct enginetiming .. keeps engine running smoothly 
- + - results in best fuel consumption and lowers engine mainte- 
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ENGINE WATER CCOLERS 


Economical Continuous Power— Diesel Engines, 150 to 2,100 hp... 
Gas Engines, 190 to 2,100 hp . . . Dual Fuel Engines, 150 to 2,100 hp. 
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be grouped into two broad categories: “horizontal” 
studies and “vertical” studies. Horizontal studies 
are those which cut across departmental lines, and 
in general affect the City as a whole. In this category 
are studies such as those on basic fiscal problems; 
on examination, recruitment, and other matters per- 
taining to a city-wide personnel administration; on a 
general program of records management; and on 
the problems of inspections and licensing. Vertical 
studies cover individual departments or operations, 
such as studies of the management of the school sys- 
tem, or studies of the Fire Department, transporta- 
tion, water supply, and the like. 

Certain types of investigation were, from the start, 
seen as obviously required. The City’s grave finan- 
cial plight made it imperative that the fiscal study, 
including an examination of budget administration, 
be one of the most thorough of all. Another im- 
portant study was the reclassification of City posi- 
tions and the development of a pay scale to go along 
with the new classification, together with other 
studies in the field of personnel administration in 
which the lack of sound policy and administrative 
organization was obvious. Other studies, such as 
office mechanization, fuel utilization, and a program 
of records management, suggested themselves be- 
cause of the sheer magnitude of the savings possi- 
ble. Among specific departments and agencies con- 
sidered for studies, those with personal-service 
budgets of over $7 million were immediately ear- 
marked as possibilities, together with others in 
which it was known that special problems of man- 
agement existed. 

In making the final determination as to what sur- 
veys should be undertaken, full and frank discus- 
sions were held with the commissioners and other 
departmental executives involved concerning the 
most pressing management problems as they saw 
them, and these opinions, together with direct ob- 
servations, previous studies, and other pertinent 
data were taken into account. 


Conduct of the Work 


With specific fields of investigation agreed upon, 
more intensive work was undertaken to develop 
final specifications for the studies. In most cases, 
carefully selected engineering and management 
firms of proven competence were asked to make a 
further review of conditions, without charge to the 
City, to crystallize the specific matters to be examin- 
ed and to obtain estimates of costs of conducting the 
studies under varying degrees of coverage. 

Final specifications based on these reports were 
drawn up by the Headquarters Staff, which gave 
special consideration to studies in progress or pro- 
jected within the departments involved. Thereupon 
the appropriate Subcommittees were in a position to 
make definite recommendations to the full Commit- 
tee regarding the nature and scope of the proposed 
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studies, and name the experts who, in the opinion 
of the Subcommittees, were the ones competent to 
perform the study. Upon approval of the Commit- 
tee, contracts between the consultants and the City 
were drawn up, and executed by the Board of Esti- 
mate. 

For some of the studies—those on finance, water 
supply, education, and in part on the Fire Depart- 
ment—no firm of engineers or consultants with the 
desired background, authority, or availability of 
specific personnel for the type of examination called 
for was available. In such cases, special panels or 
teams were assembled by Headquarters Staff, and 
contracts with the City were then arranged with 
them, in line with the foregoing procedure. In still 
other areas—such as analysis of employee compen- 
sation, review of pension plans, exploratory man- 
ning table studies—special studies were under- 
taken or supervised directly by Headquarters Staff. 

In many cases a single firm or special group was 
made fully responsible for the report on an entire 
project, as in the studies on finance, education, hos- 
pitals, inspections and licensing, and fuel utilization. 
Where projects such as these had to be broken down 
into separate studies, the breakdown was made by 
the experts themselves, and they retained respon- 
sibility for final results and for a summary report 
on the project as a whole. 

In cases in which no single group or individual 
was available to handle a project in its entirety— 
notably in connection with the Fire Department and 
in the field of personnel administration—Head- 
quarters Staff co-ordinated several studies, separate- 
ly established. 

An Advisory Panel on Equipment, composed of 
representatives of leading manufacturers of fire ap- 
paratus and equipment, together with representa- 
tives from the Fire Department, Bureau of the 
Budget, Department of Purchase, and Comptroller’s 
Office, aided in important phases of the studies of 
the Fire Department; a special Technical Advisory 
committee, composed of representatives of certain 
interested civic groups and of the Municipal Civil 
Service Commission and Bureau of the Budget, aided 
in the formulation and supervision of the study on 
position reclassification and pay. 

Time required for the completion of the survey 
phase of a given study —i.e., from the assignment 
of the work to a completed report submitted for 
Subcommittee action — ranged from four weeks for 
an exploratory study, such as was conducted in the 
Department of Sanitation prior to the major study 
authorized, to as much as 13 months for the classifica- 
tion and pay study. Some projects involving a cluster 
of studies, such as finance and personnel administra- 
tion, required as much as two years for completion. 
To all of these times, of course, must be added the 
initial exploratory and development period, which in 
some cases required many months, leading up to final 
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WIDE YOKE—plenty of room 
for big hands to work with 
that one wrench. 














3 


FLATS on valve stem use 
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SEAT RINGS can be renewed 
without taking the valve 
body from the line. No vises, 
no lathes. Standard Leslie 
practice for 27 years, not a 
theory, a proven fact. 
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units — features that mean top 
performance and eztra-depend- 
able service. 


But here’s one more advantage 
that makes Leslie the most popu- 
lar valve with maintenance men 
—SINGLE WRENCH MAIN- 
TENANCE. They find that 
maintaining the Leslie Double- 
Seated Control Valve is a one- 
tool job. 
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INTERCHANGEABLE parts 
keep inventory small, reduce 
down-time. Top grade ma- 
terials and engineering means 
less maintenance. 





Send for free 
Bulletin 5305 


12 new pages of valuable 
data on dovuble-seated 
diaphragm control valves. 
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specification, selection of experts, and formal con- 
tract. Also not included is the time taken for delibera- 
tion and action by the Subcommittees and full Com- 
mittee. 


Action on the Reports 


The complete reports of the experts were all 
made public reasonably soon after receipt, delay in 
some cases being caused by questions of facts raised 
by Committee members and others. In every case it 
was emphasized that the reports thus released were 
reports to the Mayor’s Committee, not by the Mayor’s 
Committee, and that release committed the Com- 
mittee in no way with respect to endorsement of any 
or all the contents. 

Upon receipt of the reports, extensive discussions 
were entered into, as already indicated, with the 
experts, the commissioners and other executives in- 
volved, authorities on the subject matter covered, and 
others interested in the results of the studies. Special 
conferences and public hearings arranged in this 
connection have already been mentioned. This de- 
liberative process was carried on under the authority 
and with the direct participation of the appropriate 
Subcommittees. 

As can readily be imagined, sharp differences of 
opinion developed on many of the subjects thus 
reported upon and intensively reviewed. Operating 
executives were not prone to accept direct or im- 
plied criticism of the way their departments were 
being conducted. The departments gave ready ac- 
ceptance to findings that attributed shortcomings to 
strictures imposed by the Budget Director or diffi- 
culties of recruitment and retention of competent 
employees laid on the doorstep of the Civil Service 
Commission or the Board of Estimate (the latter, in- 
sofar as inadequacy of salaries was concerned). 
However, little enthusiasm was evinced for recom- 
mendations calling for specific eliminations, combina- 
tions, and improvements designed to result in tangi- 
ble economies. 

There was also frequently in evidence a tendency 
to deprecate recommendations by outsiders as not 
applicable to New York’s special situation, or to 
decry the fact that many of the constructive sug- 
gestions advanced had been voiced to the consultants 
by members of the departments themselves, thus 
indicating (it was alleged) that no outside studies 
were required to formulate improvements. Finally, 
all attempts by the consultants to arrive at ollar 
evaluations of purported potential savings were uni- 
formly challenged. 

The Subcommittees made a conscientious effort to 
correct errors in fact and to resolve differences of 
opinion, endeavoring in every case to develop areas 
of agreement on constructive measures that should 
be undertaken, without at the same time sacrificing 
the sharp edge of specificity in favor of mere sur- 
face agreement or generalizations of intent. The 
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Subcommittees then drafted statements of proposed 
action to be taken by the Mayor’s Committee. 

Consideration by the full Committee then resulted 
in formal “Action of the Mayor’s Committee” state- 
ments in connection with all of the studies. These 
are succinctly formulated conclusions and recom- 
mendations, presented in terse, numbered para- 
graphs, designed not to marshal arguments or addi- 
tional background information in support of the 
findings, but rather to focus attention upon the 
specific actions that must be taken by responsible 
officials if the improvements and economies are to be 
realized. Taking all of the studies together, there are 
270 such numbered action paragraphs. They are 
all presented in Vol. II of the final report of the 
Mayor’s Committee, along with digests of the under- 
lying technical reports and supplementary informa- 
tion. In addition, Vol. I presents broad over-all 
conclusions of the Committee. 

On many of the matters pertaining to technical op- 
erations, the Mayor’s Committee was content to pass 
along the suggestions of the experts for full consid- 
eration by the departmental officials involved. On 
many issues of basic organization or operational pol- 
icy, however, specific recommendations were forth- 
rightly stated. In this connection, the final action of 
the Mayor’s Committee in numerous instances does 
not parallel the recommendations of the consultants, 
the views of the latter often having served as a 
starting point for very thorough additional discus- 
sions and interpretations of fact. 

In certain instances, situations uncovered by the 
consultants warranted emergency action, and the 
Mayor’s Committee accordingly forwarded the perti- 
nent recommendations to the Mayor as special “Ac- 
tion Documents,” as the work progressed. This con- 
structive action was outlined during the years 1951 
and 1952, long before the appearance of the final 
Report of the Committee. Such recommendations 
are incorporated in the “Action of the Committee” 
statements. They cover prescriptions for adminis- 
trative reorganization in the school system; topside 
reorganization of the Fire Department; proposed 
review by the National Board of Fire Underwriters 
of suggestions for redistribution, elimination, and 
proper equipping of fire houses; and recommenda- 
tions on new sources of water supply. 

It should also be pointed out that through the co- 
operation of key commissioners, many of the rec- 
ommendations developed by the engineers were im- 
plemented during the course of studies. This situation 
obtained especially with respect to the Police De- 
partment, many of the management recommenda- 
tions made in connection with the Fire Department, 
the whole records management program, significant 
portions of the recommendations on education, and 
many of the recommendations of the management 
study on transportation. 

As was to be expected with a body of the size and 
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heterogenity of the Mayor’s Committee, unanimity 
or a close approach thereto was not achieved in all 
matters. Sharp differences arose with respect to the 
findings on certain studies, notably aspects of the 
studies on finance, water supply, transportation, and 
personnel. In such cases, minority statements were 
filed, and are incorporated in the final report of the 
Committee. 


The Printed Report 


A word should be said about the printed report of 
the Mayor’s Committee. Under the title, “Modern 
Management for the City of New York,” it appears 
in two volumes. A printing run of 3,000 copies was 
made, and copies may be obtained without charge 
by persons with a responsible interest, upon applica- 
tion to the Director of the Budget, City of New 
York. 

Volume I, of some 300 pages, contains the sweep- 
ing conclusions of the Committee on basic matters of 
organization, fiscal policy, transportation, civil ser- 
vice and personnel administration, and general 
economies. 

Volume II, of some 900 pages, provides the docu- 
mentations for the conclusions reached in Vol. I. It 
includes relatively brief but nonetheless comprehen- 
sive digests of the reports as submitted to the Mayor’s 
Committee by the consultants, special project teams, 
and experts retained on the Headquarters Staffs. 

A most important part of Vol. II are the “High- 
lights of the Survey” given in Chapters II and III 
(pp. 8-58). These relatively few pages provide a 
broad view in perspective, showing what basically 
comes out of the survey as a whole—what all of the 
intensive, detailed work really adds up to. It should 
be emphasized that these highlights are based not 
only on the underlying reports of the consultants, 
but also on later information developed for the Com- 
mittee, on the reactions of City officials and other in- 
formed individuals and groups, on public hearings 
and discussions, and finally, on the deliberations of 
the Mayor’s Committee. The highlights are based 
on a review of all the reports as a whole, for often 
matters which were the primary concern of one 
project team were also of collateral interest to oth- 
ers; and since the problems were considered from 
different points of view, fringe comments of one re- 
port often throw additional light upon another. 

In Vol. II, the digests of all reports belonging to a 
Single project are grouped into one chapter—thus 
there is a chapter on Finance, one on City Planning, 
one on Personnel, and so on. In every case, a chapter 
of digests opens with an editorial note. This tells the 
reader what studies formed the basis for the chap- 
ter, how the studies hang together and, importantly, 
the significant points whereon the final action of 
the Mayor’s Committee departs from the recommen- 
dations of the experts. Tite reader, thus forewarned, 
can examine the material on the basic reports in the 
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proper perspective. Finally, each chapter closes with 
the “Action of the Mayor’s Committee” section. 

It should be emphasized that responsibility for 
the digests rests with Headquarters Staff, and not 
with the experts. The “by-lines” given merely serve 
to identify the original reports for which the report 
authors do assume responsibility. (All reports by 
consultants, and all supporting monographs, are 
available for inspection at the Municipal Reference 
Library in New York City.) On technical phases, 
the Heaquarters Staff made a special point of check- 
ing with the authors, almost all of whom found it pos- 
sible to participate in the drafting of the digests, so 
as to assure faithfulness to the original. 

The digests are complete in that no subject ger- 
mane to the argument was deleted. Nor were the 
original documents tampered with in the sense of 
adding to or correcting the text in the light of sub- 
sequent information, without proper notation. Thus, 
editorial footnotes throughout call attention to 
changes from the original reports requested or ap- 
proved by the authors themselves. These footnotes 
also bring statistical material up to date (usually 
through 1952), correct computational and other er- 
rors of fact discovered in the original, and point out 
and seek to reconcile differences in opinion or in- 
terpretations set forth by the authors of other re- 
ports or by the Mayor’s Committee. 





WEIGH DRY 
MATERIALS 
IN TRANSIT 


This precision meter totalizes the weight of dry material passing 
ever conveyor belts continuously, automatically, accurately. 
Available as a separate, self-contained unit — or for installation 
in your present conveyor lines. 


EXCLUSIVE FEATURES: 
@ Accurate . . . within + V2 of 1% of actual weight from maximum 
to 50% of rated capacity; within 1% from 50% to 25% rate; within 
2% from 25% to 10% of meter’s rated capacity. 
@ Automatic totalizer compensation for variations in belt speed and 
changes in belt weight. 
@ Responds accurately to rapid load variations. 
© Paces auxiliary equipment (feeders, controllers, continuous blending 
processes, etc.) and operates secondary instruments. 
J 
Write for Bulletin 550-H4, giving complete details. Builders-Providence, 
Inc. (Division of B-I-F Industries), 512 Harris Ave., Providence 1, R. I. 
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% Sanzenbacher, Morris & Taylor, 
consulting engineers and architects, 
have let contracts for construction of 
a new daylight-engineered one-story 
office structure. The new $55,000 
building will be of steel frame con- 
struction, with brick exterior. The 
entire north wall will be three-tiered 
Thermopane window units. The new 
address will be Sylvania Avenue and 
Stannard Drive, Toledo, Ohio. 


* F. L. Whitney, recently honored 
by the Museum of Modern Art, is 
appointed chief engineer of Walter 
Kidde Constructors, Inc. Whitney 


MN “Os 
ENGINEERING 





formerly was eastern district chief 
engineer for The H. K. Ferguson Co. 
and also previously was associated 
with the engineering dept of the B. 
F. Goodrich Co. 


* F. Pearson and L. H. Gussow an- 
nounce formation of the partnership 
of Pearson and Gussow. Pearson, 
who is in charge of mechanical de- 
sign, was mechanical consultant on 
such projects as the Tribune Tower 
in Chicago and the Veterans’ Me- 
morial Building in Detroit. Gussow 
designed much of the electrical work 
at Willow Run and the City-County 





EXTRA YEARS 


OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 


COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 


81-16 45th Avenue 
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Building now under construction in 
Detroit. The office of the new firm is 
located at 1231 Majestic Building, 
Detroit, Mich. 


* J. R. Potter is elected vice presi- 
dent of Lockwood Green Engineers, 
Inc. Formerly manager of the Bos- 
ton office and has been active in de- 
sign and construction supervision of 
major industrial plants. 





POTTER 


KURTZ 


* F. Kurtz, vice president in charge 
of engineering, The J. G. White En- 
gineering Corp., is elected president 
to succeed the late Gano Dunn. E. 
N. Chilson, vice president and a di- 
rector of the firm for 40 years is 
named chairman of the board. Also 
elected were H. P. Jackson as vice 
president in charge of construction 
and R. H. Barclay as vice president 
in charge of engineering. 


* Appointment of Dr. E. F. Pike as 
director of its chemical engineering 
dept is announced by Giffels & Val- 
let, Inc., L. Rossetti. Dr. Pike takes 
over his new position following com- 
pletion of a survey on the chemical 
potentials of Ireland for the Irish 
government. 


* V.H. Moon, rate research engi- 
neer for Ebasco Services, Inc. 
departed for Greece to assume the 
duties of manager of the Salonika 
Div. of the Public Power Corp. of the 
Kingdom of Greece. Ebasco has been 
engaged to manage the design and 
construction and placing in opera- 
tion of the nation-wide power sys- 
tem in Greece. 


*% New chief electronics engineer 
for Tammen and Denison, Inc. is R. 
G. Pamler. Previously, Pamler was 
chief electronics engineer of the 
Goodyear Tire and Rubber Co.'s 
Production Div. 


* C. R. DeLong resigned as treas- 
urer of the American Institute of 
Chemical Engineers. G. G. Brown, 
Dean of the College of Engineering 
at the University of Michigan, and a 
consulting engineer for thirty years, 
is appointed to fill out the term. 


* H. H. Gorrie, ass’t chief engineer 
of Bailey Meter Co., is promoted to 
chief engineer, directly in charge of 
engineering activities. 
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% Appointment of T. M. Osborne to 
the post of manager of the newly- 
combined chemical and gas dept of 
the Engineering and Construction 
Div. of Koppers Co., Inc. is an- 
nounced. 


% CDC Control Services, Inc., Hat- 
boro, Penna. announce appointment 
of K. W. Peterson, formerly applica- 
tion engineer with the Bristol Co., as 
director of field engineering. 


* G. Bennett is elected executive 
vice president and general manager 
of The Harold F. Howard Co. Ben- 
nett, who had been vice president 
and chief engineer, also is named to 
the board of directors. 


* F. F. Kaiser is named chief in- 
dustrial engineer for Fairbanks, 
Morse & Co. He recently was project 
engineer for the company’s new 
plant at Kansas City, Kansas and 
still later chief layout engineer and 
chief tool engineer of Beloit Works. 





GENGE 


KAISER 


* G. M. Genge joins Associated En- 
gineers, Inc., Agawam, Mass. as vice 
president and sales manager. He 
started his career as a construction 
engineer for DeLong Engineering 
and Construction Co. working prin- 
cipally in Northern British Colum- 
bia and in Anchorage, Alaska. 


* A. G. Pratt, chairman of the 
board of The Babcock and Wilcox 
Co., received the honorary degree of 
Doctor of Engineering from Stevens 
Institute of Technology at com- 
mencement exercises, June 7. 


* Three more posts in the Westing- 
house Electric Corporation’s new 
atomic equipment dept have been 
filled. R. L. Witzke is appointed 
manager of the industrial atomic 
power section; S. E. Lauer, Jr., is 
named purchasing agent for the 
dept; and C. A. Willer, manager of 
accounting. 


* The Renier Company, Inc., new- 
ly incorporated firm of engineers and 
designers, has established offices at 
5209 Euclid Avenue, Cleveland. The 
firm will undertake the complete 
design of machine tools, hydraulic 
presses, and specialized machinery 
of all types. The company is headed 
by W. S. Renier, president, with H. F. 
Fischer, of Fischer and Associates, 
vice president. 
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Because increasing the degree of motion of a corroding solution 
brings more oxygen to the surface of the metal with which it is in 
contact, such increase has a decided influence on the rate of corrosion. 
In liquid that may appear quiet, convection currents are nonetheless 
at work slowly distributing dissolved oxygen throughout the solution. 
When velocity agitates the liquid-air interface, unsaturated liquid is 
brought to the surface layer and the oxygen-solution rate rapidly 
stepped up. At the same time the liquid film on the surface of the metal 
is thinned so that this increased amount of dissolved oxygen diffuses 
more readily. Thus the combined effect of more dissolved oxygen con- 
veyed more rapidly to the metal is a marked acceleration of corrosion. 

Velocity, too, is often the indirect if not the direct cause of me- 
chanical erosion of metal, for the deterioration it helps bring about results 
in the formation of corrosion products. In a quiet system these might 
serve a protective function but with motion a factor they erode read- 
ily, leaving already weakened metal exposed to further corrosive attack. 


The ever-varied interplay of its many governing factors render 
the mechanism of corrosion complex indeed. Recognizing effects, deter- 
mining causes, and controlling those that can neither be eliminated 
nor regulated is a responsibility industry has long assigned to Dampney. 
The reduction of your corrosion problems through the medium of 
Dampney equipment-engineered protective coatings . . . formulations of 
vinyls, ceramics, asphaltums, silicones, chlorinated rubber and other natu- 
ral and synthetic resins . . . is a responsibility we should likewise welcome. 


AMPNEY 


BOSTON 36, MASSACHUSETTS 
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WALL Louvers for industrial, com- 
mercial, and institutional buildings, 
are the subject of 8-page bulletin 
SPV-17. In addition to describing 
construction and applications, the 
booklet lists standard sizes and di- 
mensions and describes louver oper- 
ators and screens. The Burt Manu- 
facturing Co., Dept. CE, Akron 11, 
Ohio. 


WHEEL-MOUNTED CRANE—“Meet the 
Heavyweights,” an 8-page bulletin, 
describes a heavy-duty, self-propel- 
led, wheel-mounted crane. Illustra- 
tions show component parts and con- 
struction, and on-the-job photo- 
graphs indicate various applications. 
Complete specifications, operating 
data, and lifting capacities are listed 
for the unit when used as a shovel, 
trench hoe, clamshell, dragline, or 
boom crane. Wayne Crane Division, 
American Steel Dredge Co., Inc., Fort 
Wayne, Ind. 


STREET LIGHTING — Information re- 
quired for preparing a planned street 
lighting program is consolidated in 
28-page booklet B-5800. After ex- 
plaining the principles of such a 
program, the booklet presents a for- 
mula for preparing a street lighting 
plan in six steps. Layout tables give 
recommended spacing, and material 
lists furnish information on required 
equipment for various layouts. Spe- 
cial sections deal with situations re- 
quiring extra consideration and with 
the selection of an electrical system. 
Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa. 


TRACK MATERIALS and supplies are 
featured in 44-page catalog 575A. 
General information is included to 
aid industry in the ordering and in- 
stallation of frogs, switches, and 
stands. Construction is described and 
specifications are listed in tables. L. 
B. Foster Co., P. O. Box 1647, Pitts- 
burgh, Pa. 





BOOKLETS 


INDUSTRIAL STORAGE SYSTEMS for 
storing raw ingredients, semi-proc- 
essed, or finished material, are dis- 
cussed in 12-page brochure 4393. The 
flexibility and adaptability of con- 
crete silos is discussed. Descriptions 
of foundations, floors, shelves, roofs, 
and walls are presented. Details of 
storage system construction are out- 
lined, and a useful chart of silo ca- 
pacities is presented. The Marietta 
Concrete Corp., Marietta, Ohio. 


BATTELLI 





RESEARCH IN ENERGY and fuels con- 
ducted by a non-profit research or- 
ganization is appraised in a 28-page 
brochure. A few of the research fields 
discussed include boiler problems, 
flame oscillations, coal gasification, 
spark-ignition reactions, internal 
combustion phenomena, coal drying, 
high-performance fuels, and peat 
technology. Services offered by this 
institute also are discussed. Battelle 
Memorial Institute, 505 King Ave., 
Columbus 1, Ohio. 


SALT STABILIZED ROADS, why they 
are used, and the benefits gained, 
are appraised in 8-page brochure 
453W. Equipment needed for salt 
stabilization construction is outlined, 
and steps required to blade mix are 
listed. In addition to its use as a 
stabilizing agent for secondary roads, 
salt also is recommended as a stabi- 
lizing agent for base courses of pri- 
mary roads, and for parking areas, 


airports, driveways, and outdoor 
theaters. Morton Salt Co., 120 S. La- 
Salle St., Chicago 3, IIl: 


TELEMETERING INSTRUMENTS for re- 
mote recording, indicating, and total- 
izing of electric variables are dis- 
cussed in bulletin M1710. Timely 
information and engineering data are 
included on the subject of modern 
telemetering methods. Transmitters 
and receivers are described, and in- 
formation is given on various meth- 
ods of transmission, including carrier 
current, microwave, VHF and UHF 
radio, and multiplexing. Typical in- 
stallations and applications are de- 
scribed. The Bristol Co., Waterbury 
20, Conn. 


PROTECTIVE RELAYS — Principles of 
modern practice are explained in a 
new and expanded edition of “The 
Art of Protective Relaying,” 72-page 
booklet GET-1768A. The literature 
contains information on types of re- 
lays used for protecting such ap- 
paratus as generators, transformers, 
and transmission lines. It outlines 
procedure for evaluating power ap- 
paratus and system characteristics 
to determine proper application and 
settings of relays, and also gives a 
complete listing of available equip- 
ment with references to detailed lit- 
erature. General Electric Co., Sche- 
nectady 5, N.Y. 


SPACE HEATER — How a gas-fired 
space heater was built directly into 
an air conditioning duct system to 
eliminate the need for an expensive 
boiler plant is explained in 4-page 
case study 560-60. The folder tells 
how the heater was adapted to form 
a part of the central heating and cool- 
ing facilities for a banking mez- 
zanine and offices, and lists advan- 
tages and benefits including econo- 
mies of such an installation. Build- 
ing heat loss and fuel costs are given. 
Dravo Corp., 1203 Dravo Bldg., 
Pittsburgh 22, Pa. 


INSULATING MATERIALS described in 
16-page design data booklet IM6.Al, 
include various types of Fiberglas 
duct insulations. Rigid and flexible 
products for both the exterior and 
interior of warm and cold air ducts 
are discussed. Information is in- 
cluded on a new duct liner whi 
may be installed on metal sheets 
before they are bent to form ducts. 
Specifications and application data 
are presented. Owens-Corning Fi- 
berglas Corp., Toledo 1, Ohio. 


(Continued on page 78) 





Personal copies of booklets can be obtained by writing directly to the manufacturers. 
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4 How to fireproof Robertson Q-Floor and Structural Steel 


This booklet is an exposition of fireproofing methods employed 
when Q-Floor is used in conjunction with structural steel fram- 
ing in a multi-story building and must meet local building 
code requirements. It covers most problems likely to be en- 
countered by the designer and contains charts of typical code 
requirements, fire resistance ratings, and framing and ceiling 
details, both basic and with all combinations of extras. 














« COST FACTORS 
thet infleence the cheice of 


> STRUCTURAL FLOOR 


with om inteuent elecreicet 


i WIRING SYSTEM 





With the use of this book you will find you can readily compute 
the cost of all types of structural floors with integral electrical 
wiring systems and compare them with Q-Floor. The study is 
based upon a typical multi-story building and is replete with 
charts and cost studies of all components to enable you to ac- 
curately estimate for your own vicinity. A critical analysis of 
this nature should be included in every architectural and engi- 
neering library. 
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Concrete fill on Robertson Q-Floor 


This is the first of a series of booklets giving recommended 
practices for sub-contractors working on Robertson Q-Floor 
jobs. It contains detailed specifications for formulation, place- 
ment and curing of the fill, together with well-documented 
treatises on the nature and reactions of concrete. You will find 
a section on shrinkage cracking and how to control it, well 
illustrated with authoritative graphs and charts. 
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Today's finest buildings are built with 
Robertson 


Q-FLOOR 


a product of H. H. Robertson Company 
2431 Farmers Bank Building « Pittsburgh 22, Pennsylvania 


In England — Robertson Thain Limited, Ellesmere Port, Cheshire 
In Canada— Robertson-Irwin Limited, Hamilton, Ontario 


Offices in All Principal Cities . . . World-Wide Building Service 
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Stop gage glass breakage 
on your high pressure boilers 














Install Micasight-equipped 


Reliance direct-to-drum 






assemblies 











Micasight 
Gage has been 
serving high 
pressure 
plants more 
than 20 years 










MEETING a need created by new code requirements in 

1940, Reliance was ready with direct-to-drum gages... 
In 1943 Reliance built the first assembly with expansion 
tube, today’s design being shown above. 


For high pressure (up to 2500 psi) high temperature plants, Reliance 
provides this expansion tube assembly having ample capacity for con- 
densation, assisting materially to maintain approximately equal tem- 
perature of gage water with boiler water. A sturdy tie-tube welded to 
both Reliance Gage Valves gives necessary rigidity between boiler 
connections. Reliance all-welded gage assemblies have more than suffi- 
cient ruggedness to meet severest conditions. 


Extra gage-reading safety and long window life is assured by the ex- 
clusive Micasight Gage which uses non-shattering mica windows 
securely clamped in short, wide-bar, non-breathing bodies. Reliance 
provides access to clean out all passages, with entrances guarded by 
non-freezing plugs. Gage is connected to valves by ring-joint flanges — 
no nipples or packing glands. The Micasight is the safest water 
gage known. Write for full information, to the factory or your nearest 
Reliance representative. 


RELIANCE GAUGE COLUMN CO., 5902 Carnegie Ave., Cleveland 3, Ohio 
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WATER CONDITIONING. for boiler, 
process, and general applications is 
discussed in 20-page bulletin 611A. 
A zeolite unit for manual and auto- 
matic operation is featured. In addi- 
tion, chemical feed, zeolite-post 
treatment, zeolite-alkalinity neu- 
tralization, split-stream and anion 
exchange dealkalization systems for 
boiler, process, and general water 
conditioning purposes are covered, 
Data are presented on filters, purifi- 
ers, degasitors, zeolites, ion-exchange 
resins, and water treatments for 
practically all purposes. Elgin Soft- 
ener Corp., Elgin, Ill. 





GRAVITY FILTERS are the subject of 
24-page booklet 2539A. Concrete, 
steel, and wood types are discussed. 
Useful engineering information, in- 
cluding tables of specifications and 
a nomograph for selecting wash 
trough dimensions, are presented to 
aid the engineer in planning systems. 
Controls also are discussed. Operat- 
ing characteristics, outline dimen- 
sions, and typical installations are 
included. The Permutit Co., 330 West 
42nd St., New York 36, N.Y. 


“WELDING ALUMINUM,” 186-page 
manual, provides engineering infor- 
mation and data on all phases of 
welding, brazing, and soldering alu- 
minum and aluminum alloys. This 
new and enlarged edition contains 
material on 34 different processes. 
To add to the book’s usefulness as a 
handbook, it is cross-indexed for 
quick reference. Desk PR, Reynolds 
Metals Company, 2500 S. 3rd St., 
Louisville 1, Ky. 


PIPE AND PIPE FABRICATION—Speci- 
fications for all sizes of pipe from 
¥g to 24 in. in diameter are includ 
in 16-page catalog 575C. Tables giv- 
ing data and descriptions of standard, 
extra strong and double extra heavy 
pipe, spiralweld pipe, large OD pipe, 
line pipe, electric-weld tubing, weld- 
ing fittings and flanges, oil well cas- 
ing, and water well casing are in- 
cluded. Facilities for fabricating pipe 
for structural uses also are discus- 
sed. L. B. Foster Co., P.O. Box 1647, 
Pittsburgh 30, Pa. 
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Consulting engineers’ calendar 





Event 


Location 





Nuclear Energy Meeting 
Modern Highways Conference 


Semi-Annual Meeting 


University of Mich. 


Ann Arbor, Michigan 


M.LT. 
Cambridge, Mass. 


Hotel Statler 








Date Sponsor 

June 20-25 American Institute of Chemical Engineers 

June 23-25 Massachusetts Institute of Technology 

June 28- American Society of Mechanical Engineers 

July 2 

June 28- American Society of Refrigeration Eng’rs. 

July 1 

June 29- American Society for Testing Materials 

July 1 

June 29 American Society of Heating and Ventilating 

July 1 Engineers 

Sept. 1-4 American Institute of Electrical Engineers 

Sept. 6-11 American Chemical Society 

Sept. 13-16 American Institute of Chemical Engineers 

Sept. 14-18 Illuminating Engineering Society 

Sept. 14-18 Michigan State College 

Sept. 21-25 Industrial Inst. & Regulator Division 
American Society of Mechanical Engineers 

Sept. 28-30 National Electronics Conference 

Sept. 28-30 American Society of Mechanical Engineers 

Oct. 5-7 American Society of Mechanical Engineers 

Oct. 6-8 Elec. League of Western Penn. 

Oct. 6-8 American Institute of Electrical Engineers 

Oct. 8-9 Illinois Institute of Technology 

Oct. 17-20 Conveyor Equipment Mfrs. Assoc. 

Oct. 27 Consulting Chemist and Chem. Eng’rs. 


Fall Meeting 


Fall Meeting 


Fall Meeting 





40th Spring Meeting 


Annual Meeting 
Semi-Annual Meeting 


Pacific General Meeting 


National Technical Conf. 
Industrial Engr’s Conf. 


Exhibit and Conference 


9th General Conference 


Petroleum-Mech. Eng’r Conf. 


4th Industrial Elec. Expo. 
Fractional HP Motor Conf. 
Conf. on Ind’l Hydraulics 
Annual Meeting 


25th Anniversary Meeting 


Los Angeles, Calif. 


Lake Placid Club 
Lake Placid, N.Y. 


Chalfonte-Hadden 
Atlantic City, N. J. 


Shirley-Savoy Hotel 
Denver, Colo. 


Hotel Vancouver 
Vancouver, B.C., Can. 


Conrad Hilton Hotel 
Chicago, Illinois 

Fairmont & Hopkins 
San Francisco, Calif. 


Hotel Commodore 
New York, N.Y. 
Mich. State College 
East Lansing, Mich. 


Sherman Hotel 
Chicago, Illinois 


Sherman Hotel 
Chicago, Illinois 
Rice Hotel 

Houston, Texas 
Sheraton Hotel 
Rochester, N. Y. 
William Penn Hotel 
Pittsburgh, Pa. 
Hotel Keenan 

Ft. Wayne, Ind. 
Sherman Hotel 
Chicago, Il. 
Greenbrier, White 
Sulfur Springs, W. Va. 
Belmont Plaza Hotel 
New York, N. Y. 

















CLASSIFIED ADVERTISING SECTION 








FOR SALE 


WANTED 


PROFESSIONAL LISTINGS 








GAGE GLASSES AND 


High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


x Mm =s padi eeerertrerrsrrerres |g, 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 











FOR SALE 
Pexto squaring shear, 3/16" x 72" with 
3" gap. 3 years old, like new. 
Airco $10 planograph with 4 torches. 


THE FOSTER CO. 
Stevensville, Mich. 


Phone: St. Jeseph, Mich. 3-5233 











A Salesman for a nationally known Pipe 
Fabricating and Erecting Company. 
College Graduate in Engineering—plus 
knowledge of the piping industry required. 
Person desired: Approximately 35 years 
of age and willing to do extensive travel- 


ing. Good salary and expenses. 
Box No. F-1 


CONSULTING ENGINEER 
St. Joseph, Mich. 








PROFESSIONAL LISTINGS 
AVAILABLE IN 
CONSULTING ENGINEER 


Professional card listings, one column wide 
(three columns to the page), and one 
inch deep will be available in future is- 
sues of CONSULTING ENGINEER. Rates 
have been set at $10 per listing per issue 
for transient advertisements. On contract 
basis of 12 consecutive listings, rate is 
$100 per year, payable monthly if de- 
sired. Please send all listings to: Classified 
Advertising Department, Consulting En- 
gineer, 420 Main Street, St. Joseph, Mich. 
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TO ORDER BOOKS 

As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title, 
author, and publisher and enclose check or re- 
quest books COD. We will also suggest titles 
of books on any technical subject and order for 
you at regular publishers’ prices. 








THE PRINCIPLES AND PRACTICE OF 
SURVEYING, VOLUME II, HIGHER SUR- 
VEYING 7th Edition, by Charles B. 
Breed and George L. Hosmer, John 
Wiley & Sons, Inc., 675 pages, $7.00. 


Reviewed by E. H. Hinkley 
District Location & Design Engi- 
neer State Highway Commission of 
Wisconsin 

The surveying books written by 
these two authors have been used 
in many technical schools for nearly 
half a century. This new publica- 
tion is the seventh edition of the 
second volume of the standard text 
covering higher surveying. It should 
be a valuable reference for the prac- 
ticing civil engineer as well as a 
text for the advanced student. 

Surveying and mapping of large 
areas is covered, including triangu- 
lation, astronomical observations, 
precise levelling, stadia plane-table 
mapping, and the actual drawing 
and completing of the topographic 
map. 

Revisions cover the latest im- 
provements in surveying instru- 
ments and up-to-date information 
on barometric levelling. The sections 
on hydrographic surveying and the 
measurement of the flow of water 
are also completely revised. 

An adequate presentation of the 
principles of aerial photogrammetry 
and stereophotogrammetry is con- 
tained in the revised and enlarged 
chapters on these subjects. These 
chapters are of special interest con- 
sidering the recent growth in the 
use of this modern addition to the 
tools of the surveyor and the engi- 
neer. 

Aerial photography offers an un- 
paralleled method of making recon- 
naissance surveys for studying the 
location of highways, transmission 
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lines, and pipe lines. This method 
has many advantages not the least 
of which is secrecy, as any number 
of alternate routes may be consid- 
ered without unwanted publicity. 

Transmission lines are being built 
from plans and profiles produced 
entirely from aerial photographs by 
stereophotogrammetric machines, 
the only use of ground surveying 
being the staking of the towers or 
poles at the location shown on the 
plans ahead of construction crews. 

Several state highway depart- 
ments have also used aerial photo- 
grammetry to produce complete 
grading plans with all earth-work 
quantities computed by special 
methods from contour maps drawn 
by stereophotogrammetric machines. 
A small amount of ground survey 
work is necessary as a control in 
using aerial photography for this 
purpose. In highway design the use 
of stereo pairs of aerial photographs 
viewed through a simple steroscope 
permits a thorough study of small 
drainage areas. By this method the 
exact size of the area, its shape, 
slope, and type of vegetation can be 
readily determined directly from 
the photographs. 

The United States Geological Sur- 
vey makes use of considerable 
ground-work to establish horizontal 
and vertical controls in using aerial 
photogrammetric methods to pro- 
duce their contour maps. The 
amount of ground surveying is much 
less and the results much more ac- 
curate than when contours were 
drawn on the plane-table. 

To illustrate the principles of 
stereophotogrammetry the text in- 
cludes one colored anaglyph (the 
printer’s 3-D picture) and the neces- 
sary viewer with one red and one 
blue plastic lens. 


ELASTICITY IN ENGINEERING, by 
Ernest E. Sechler, John Wiley & 
Sons, Inc., 419 pages, $8.50. 


Reviewed by Edward R. Estes, Jr. 
School of Engineering 
University of Virginia 


Dr. Sechler has presented an ex- 
cellent introduction to the study of 
elasticity. It provides a very useable 
stepping stone to the works of Timo- 
shenko and Love. 

The book is divided into three 
parts: 1—Fundamental Equations 
and Analysis Methods; 2—Engineer- 
ing Problems in Stable Structures; 
3—Engineering Problems in Insta- 
bility. 

In Part 1, the equilibrium equa- 
tions, compatibility equations, and 
stress-strain relationships are de- 
veloped in rectangular, cylindrical, 
and spherical coordinates. The Airy 
stress function is used in the solu- 
tion of two and three dimensional 
problems. A chapter is devoted to 
the principles of strain energy, Cas- 
tigliano, and least work. 

Part 2 presents the solution to 
some of the more common engineer- 
ing problems using the equations de- 
veloped in Part 1. Exact beam equa- 
tions, stress concentrations, rotating 
disks, and stresses in semi-infinite 
bodies are included. Saint Venant’s 
Principle and the Rayleigh-Ritz ap- 
proximate beam solution are an- 
alyzed. Statically indeterminate 
structures and beams on elastic 
foundations are solved. The mem- 
brane analogy is included with the 
torsion problem. There is also a 
brief treatment of the bending of 
plates and shells. 

The last section, Part 3, discusses 
the stability of columns, beam col- 
umns, and stiffened and unstiffened 
plates. 


“WATER TREATMENT FOR INDUSTRIAL 
AND OTHER USES,” by Eskel Nordell, 
Reinhold Publishing Corp., 526 
pages, $10.00. 


Reviewed by Melvin Nord 
Registered Professional Engineer 
Detroit, Michigan 


This is an excellent book cover- 
ing the subject of water treatment 
in an extremely thorough, practical, 
engineering-like manner. It is writ- 
ten in a very simple style which 
makes use of chemical reactions 
without requiring the reader to 
well-versed in chemistry. It should 
find its most popular use as a prac- 
tical guide to executives, consulting 
engineers, and operative personnel. 

The first chapter, covering the 
subject of industrial water supplies 
—including sources and types of 
water, as well as sampling and an- 
alytical methods—is distinguished 
by the tabulation of typical analyses 
of an extremely wide variety of 
waters from specific sources inclu = 
ing “meteoric,” river, lake, spring, 
and well waters. The next three 
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chapters cover the various types of 
impurities; dissolved mineral mat- 
ter, dissolved gases, and turbidity, 
sediment, color, organic matter, 
tastes, odors, and microorganisms. 
A great wealth of analytical data on 
particular sources of water is also 
given in these chapters along with a 
careful explanation of the effects of 
the impurities and the principal 
methods of their removal. 

In the chapter, “Water Require- 
ments,” detailed tabulations are 
given for the amount and character- 
istics of water required for various 
uses and industries, as well as the 
principal types of water treatment 
normally used in each case. This is 
one of the most valuable chapters 
in the book. 

Later chapters represent more de- 
tailed studies of the use of water for 
boiler feed and as cooling water. The 
remainder (18 chapters altogether) 
is devoted to specific types of water 
treatment, including the following: 
aeration; chemical feeders; sedi- 
mentation, coagulation, settling, and 
filtration; iron and manganese re- 
moval; zeolite process; hydrogen 
cation-exchanger process; demin- 
eralization and _ distillation; cold 
lime-soda processes; hot lime-soda 
processes; and silica removal. 

A very complete bibliography is 
given on each subject. The format, 
typography, and illustrations are 
good, and a useful appendix and in- 
dex complete the book. 

There is every reason for this book 
to be a standard reference on the 
subject of water treatment work for 
consulting engineers. 


ALSO AVAILABLE 


PAY CONTRACTS WITH KEY MEN, by 
William J. Casey and V. Henry 
Rothschild II, Business Reports, Inc., 
213 pages, $12.50. 

Outlines arrangements used by 85 
different U. S. companies to attract 
and hold key men. These arrange- 
ments reflect the realization in busi- 
ness that rising costs, scarce talent, 
and high taxes are making the 
straight salary increasingly obsolete 
as a way to reward high bracket em- 
ployees. Many companies are turn- 
ing to new methods such as stock 
options, stock purchase plans, de- 
ferred pay, profit sharing, death 
benefits, and expense accounts. 


ATOMIC ENERGY IN INDUSTRY, Na- 

tional Industrial Conference Board, 
250 pages, $10.00. 
_ Contains articles by 30 outstand- 
ing leaders in the atomic energy 
field as a transcript of the special 
conference held last October. Sub- 
jects include: the place of nuclear 
power in the nation’s electric supply 
System; current industrial uses of 
atomic by-products; applications to 
food and agriculture; pharmaceuti- 
cal and medical uses; and problems 
of industrial participation in atomic 
Power development. 
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BIBLIOGRAPHY OF THE HEAT PUMP 
THROUGH 1951, compiled by Battelle 
Memorial Institute, published by 
Edison Electric Institute, 30 pages, 
$1.00. This is a comprehensive list- 
ing of about 750 references to pub- 
lished materials on principle, design, 
operation, and applications of the 
heat pump. Listings are divided into 
three sections: signed articles and 
other publications identified by the 
author; unsigned articles and hand- 
books; and books devoted exclusive- 
ly to the heat pump. The Bibliog- 
raphy originally was compiled by the 
staff of the 2701st Research and De- 
velopment Unit at Battelle Memo- 
rial Institute for the Signal Corps 
Engineering Laboratories. 


AMERICAN STANDARD PRACTICE FOR 
STREET AND HIGHWAY LIGHTING, Illu- 
minating Engineering Society, 30 
pages, 50¢. 

Latest information available on 
new lighting practice for traffic and 
lighting engineers. Liberally illus- 
trated with tables, charts and draw- 
ings, the new Standard Practice pre- 
sents the underlying principles in- 
volved in the layout and design of 
good street and highway lighting. It 
provides a valuable addition to the 
reference library of anyone con- 
cerned with the lighting of heavily 
traveled, multiple-lane superhigh- 
ways and main thoroughfares as well 
as the lighting of rural arteries and 
side streets. 


INDUSTRIAL FILMS 


“OCTOPUS IN THE HOUSE”, sound 
and color, 16-mm, 25 minutes, Na- 
tional Electric Products Corporation, 
Pittsburgh, Pa. This film, which 
deals with the hazards of inadequate 
wiring in the home, received a 1953 
safety contest Award of Merit from 
the National Committee on Films for 
Safety. It promotes the company’s 
many items of electrical roughing-in 
materials for home and industry and 
supports the adequate wiring pro- 
gram sponsored by the nation’s elec- 
tric utility industry. 


“ECONOMICS OF OFF-PEAK CONTROL”, 
color slide film with sound, 25 min- 
utes, General Electric Company, 
Schenectady 5, N. Y. Explains how 
expanding water-heating loads can 
be added most economically to ex- 
isting systems. 


“THE SCIENCE OF MAKING BRASS”, 
sound and color, 16-mm, 29 minutes, 
Chase Brass & Copper Company, 
Incorporated, 236 Grand Street, Wa- 
terbury 20, Conn. Depicts the pro- 
duction of brass in terms under- 
standable to the layman from its be- 
ginning in the casting shop to its 
final distribution to industry. Prod- 
ucts shown in process of manufac- 
ture include sheet, rod, wire, and 
tube. Extensive use of animation ex- 
plains the details of casting, extru- 
sion, drawing, and rolling processes. 





. 








[]  SIMILITUDE 
IN ENGINEERING 


GLENN Murpny, lowa State College 


Shows in detail how scale models may 
be used to work out difficult engineering 
problems. Complete coverage of dimen- 
sional analysis; design and interpreta- 
tion of distorted models; and model- 
prototype relationships. 49 ills., 7 
tables. $7 


[] GAS TURBINES 


H. A. SORENSEN, 
State College of Washington 


Offers a working knowledge of the gas 
turbine as a power plant which can— 
through modifications in design and con- 
struction—be applied to many classes of 
service. Covers thermodynamic princi- 
ples, elements of design and general 
construction features. 406 ills., 26 
tables. $6.50 


[] STEAM POWER 
PLANTS 


PHILIP J. POTTER, 
Commonwealth Associates, Inc. 


Provides detailed information of the 
application of modern engineering 
principles to the design of steam power 
plants. Stresses large central station 
design, including all problems of 
methods and equipment involved. 29 
tables, 283 figs., 503 pages. $7 


[] PRINCIPLES OF 
ENGINEERING ECONOMY 


EUGENE L. GRANT, Stanford University 


Authoritative reference presenting 
principles and techniques for answering 
“will it pay?’ questions in making en- 
gineering decisions. Gives methods for 
determining and analyzing alternatives. 


3rd Ed. 25 ills., 55 tables, 623 pages. $6 


[_] INTRODUCTION TO 
MECHANICAL DESIGN 


T. B. JEFFERSON, J’ditor, ‘The Welding 
Engineer’; WALTER J. BROOKING, 
M. W. Kellogg Co. 
Approaches design in light of the ma- 
chine’s functional purpose, configura- 
tion requirements, use of rational and 
empirical data, and desired appearance. 
Special attention paid to new materials, 
newer methods of welding, die-casting, 
etc. 373 ills., 102 tables, 612 pages. 

$6.50 


THE RONALD PRESS COMPANY 


15 E. 26th St. © New York 10, N. Y. 


* 
Order any of the above through 


CONSULTING ENGINEER 


420 MAIN STREET 
ST. JOSEPH, MICHIGAN 
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Sales 
Representatives 


New York City, N. Y. 
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